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LETTER  OF  TRANSMIHAL. 


Signal  Office,  War  Department, 

Washington  City,  October  26,  1886. 
Sib  :  I  have  the  honor  to  forward,  herewith,  the  Annual  Report  of  the 
Chief  Signal  OflScer  of  the  Army,  for  the  year  ending  June  30,  1886. 
This  annual  report  is  largely  reduced,  being  only  one-fourth  the  size  of 
the  report  for  last  year ;  three-sevenths  of  the  report  for  1884 ;  one- 
third  of  the  report  for  1883;  and  less  than  one-fourth  of  the  reports  for 
the  years  1882,  1881,  and  1880.  The  tables  in  the  reports  for  1884  and 
1885  contained  400  pages,  while  the  tables  in  this  report  will  not  occupy 
more  than  130  pages.  Only  tables  of  current  value  and  of  a  special 
interest  have  been  selected  from  the  large  number  prepared. 
I  am,  very  respectfully,  your  obedient  servant, 

W.  B.  HAZBN, 
Brig,  and  Bvt.  Maj,  Oen,,  Chief  Signal  Officer,  U.  8.  A. 
The  Secretary  of  War. 
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Signal  Office,  War  Depabtment, 

Washington  Oity^  October  9, 1886. 

Sib  :  I  have  the  honor  to  sabmit,  herewith,  my  report  apon  the  work 
of  the  Signal  Service  during  the  fiscal  year  ending  June  30, 1886,  and 
to  refer  to  the  action  based  upon  the  report  of  the  Joint  Commission  of 
Gongresson  the  Signal  Service,  appointed  with  a  view  to  secnre  greater 
efficiency  and  economy  in  the  administration  of  the  public  service. 

INSTRUCTION. 

The  course  of  instruction  at  Fort  Myer,  as  announced  in  my  last 
annual  report,  has  been  continued  during  the  year,  providing  for  the 
theoretical  and  practical  instruction  of  the  officers  and  enlisted  men 
in  the  duties  required  of  the  Signal  Corps  in  time  of  war  and  for  the 
meteorological  service. 

The  whole  theory  of  the  organization  is  that  the  entire  force  of  the 
Signal  Corps  shall  be  available  for  immediate  service  in  case  of  war. 
With  this  end  in  view.  Fort  Myer  has  been  utilized  as  a  post  of  instruc- 
tion where  the  officers  and  enlisted  men  are  made  expert  in  flag  and 
torch  signaling,  in  the  use  of  the  heliograph,  telegraphy,  and  in  the 
service  of  the  field  telegraph  train.  The  work  of  a  signal  corps  now 
forms  an  essential  feature  of  all  field  operations  in  the  time  of  war,  and 
the  history  of  this  corps  affords  numerous  instances  where  the  informa- 
tion furnished  the  commanding  generals  during  the  late  war  determined 
the  success  of  the  campaign,  it  is  no  longer  a  question  that  the  best 
signal  corps  should  form  a  part  of  every  well-organized  army.  Foreign 
powers  have  recognized  the  importance  of  this  subject,  and  during  peace 
these  corps  are  employed  in  making  careful  experiments,  with  a  view 
of  improving  the  methods  of  communicating  by  visual  signals,  and  in 
the  mode  of  oi)erating  field  telegraph  trains. 

One  of  the  chief  advantages  of  maintaining  Fort  Myer  as  a  school  of 
instruction  has  been  that  men  were  being  constantly  instructed  in  mili- 
tary signaling,  and  although  these  men  may  not  remain  in  the  public 
service  they  are  fully  qualified  to  enter  the  military  service  as  officers 
in  case  of  war. 

The  Division  of  Military  Signaling,  which  was  established  last  year 
under  the  charge  of  an  officer,  has  l^n  continued,  and  many  improve- 
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ments  have  resulted  from  the  special  attention  given  to  this  subject 
A  new  field  telegraph  train  has  been  partially  constructed,  the  wagons 
of  which  are  smaller  and  lighter  than  those  now  used  by  the  Signal 
Corps,  and  are  therefore  better  adapted  to  the  rough  roads  of  this 
country.  The  heliograph  has  been  improved  after  careful  experiments. 
A  new  signal  kit  has  been  devised  and  is  now  undergoing  practical 
tests;  it  is  believed  that  the  improvement  in  the  torch  of  this  kit  will 
prove  specially  serviceable.  A  new  signal  code  has  been  prepared  and 
adopted  for  universal  use  in  the  Army  and  Navy.  A  new  manual  of 
signals  has  also  been  prepared  and  will  be  ready  for  publication  as  soon 
as  the  reports  relative  to  the  tests  now  being  made  of  the  new  signal 
apparatus  have  been  examined. 

Thirty  carefully  selected  men  were  enlisted  by  the  officer  in  charge 
of  this  division,  and  stationed  at  Fort  Myer.  A  thorough  course  of  in- 
struction was  commenced  for  the  purpose  of  supplying  a  number  of  men 
expert  in  all  kinds  of  signaling,  and  having  them  ready  at  a  moment's 
notice  for  field  work.  At  the  opening  of  the  Indian  campaign  in  Arizona 
I  received  urgent  telegraphic  requests  from  General  Miles  for  men  ex- 
pert in  the  use  of  the  heliograph,  and  I  was  enabled  to  promptly  send 
three  small  detachments  into  the  field  to  aid  in  this  important  campaign, 
and  I  am  informed  that  these  men  rendered  valuable  service,  and  invite 
attention  to  the  following  extract  from  the  annual  report  of  (>en.  Nelson 
A.  Miles,  commanding  that  department : 

Early  ia  Apiil  I  decided  to  make  prominent  use  of  the  Signal  Service,  and  so  noti- 
fied the  Chief  Signal  Officer  of  that  Barean,  and  in  answer  to  my  request  he  furnished 
me  ample  men  and  appliances  for  making  that  service  most  useful  and  effective.  The 
reports  of  Lieutenants  Drave  and  Fuller  show  the  working  of  the  most  interesting 
and  valuable  heliograph  system  that  has  ever  been  established.  I  have  made  this 
service  useful  heretofore,  and  it  would  be  found  valuable  in  any  Indian  or  foreign  war. 

These  officers  and  the  intelligent  men  under  them  have  maae  good  use  of  the  mod- 
em scientific  appliances,  and  are  entitled  to  much  credit  for  their  important  service. 

Referring  to  the  surrender  of  the  chief,  Katchez,  General  Miles 
reports : 

They  found  troops  in  every  valley,  and  when  they  saw  heliographic  communica- 
tions flashing  across  every  mountain  range  Geronimo  and  others  (who  had  already 
surrendered)  sent  word  to  Natchez  that  he  had  better  come  in  at  once  and  surrender. 

The  organizations  of  signal  corps  of  foreign  armies  have  been  studied 
and  several  translations  bearing  upon  military  signaling  made  for  the 
purpose  of  improving  our  own  service.  A  complete  report  of  the  officer 
who  has  had  charge  of  the  Division  of  Military  Signaling  will  be  found 
in  an  appendix. 

I  am  convinced  that  thorough  instruction  cannot  be  given  at  any 
post  in  the  Army  where  signaling  is  not  the  chief  feature  of  instruc- 
tion. Signal  apparatus  and  a  field  train  fully  equipped  and  horsed  ready 
for  active  service  should  be  maintained  for  practice  and  experiment, 
and  I  earnestly  recommend  that  the  full  force  of  the  Signal  Corps  fim- 
thorized  by  law  be  maintained,  and  that  of  this  force  a  company  of  at 
least  three  officers  and  fifty  men  be  stationed  at  Fort  Myer,  or  at  some 
other  military  post,  and  provided  with  a  section  of  fully  equipped  field- 
telegraph  train,  for  instruction  and  experiment. 

Through  the  action  of  the  Joint  Commission  of  Congress  the  school 
of  instruction  in  meteorological  duties  and  miHtary  signaling  at  Fort 
Myer  is  closed,  and  the  Signal  Service  has  ceased  to  exercise  control 
over  that  post.  I  am  of  the  opinion  that  this  was  done  under  a  mis- 
conception of  the  facts;  and  I  am  confident  that  it  is  in  conflict  with 
the  best  interests  of  the  Government.    By  the  terms  of  the  resolution 
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the  Oommission  was  to  recommend  as  to  ^<  economy  and  efficiency," 
and  it  is  presumed  that  action  was  taken  upon  what  was  supposed 
would  effect  these  ends.  It  was  said  on  the  floor  of  the  Senate  that  Fort 
Myer  was  ^^  rather  an  expensive  place,"  when  in  fact  it  was  the  most 
inexpensive  feature  of  the  Signal  Service,  and  a  source  of  actual  saving 
of  many  thousand  dollars  annually  to  the  United  States. 

The  maintenance  of  that  post,  under  the  broad  sense  of  cost,  will  be 
presumably  the  same  in  either  case.  The  fifty  men  (which  is  less  th^n 
the  average  that  has  been  kept  there  the  past  twelve  years,  a  small 
per  cent,  at  the  depot  of  instmction  at  any  military  establishment) 
cost  DO  more  than  common  soldiers  anywhere,  or  $15,000  a  year,  at 
$300  each.  But  now  these  men  at  once  receive  commutation  for  fuel, 
food,  and  quarters,  indispensable  allowances  when  soldiers  are  not  at 
a  military  post,  amountiog  on  an  average  to  $812  a  yeareach,  or  $40,600 
befcnre  they  have  learned  their  duties  or  c»n  return  any  service  to  ofibet 
this  cost.  Besides,  by  entering  iu  classes  semi-annually,  as  formerly, 
the  average  strength  <of  the  Corps  was  485,  saving  $12,180,  making  a 
tcHbal  in  these  two  items  alone  of  $37,780.  There  were  other  items  of 
several  thousand  dollars  a  year  saved  by  the  old  plan,  which  cannot  be 
doaenow. 

To  offset  this,  the  Commission  reduced  the  Corps  thirty  men,  equal- 
ing in  money  $24^360.  Thus,  while  depriving  the  service  of  thirty  men, 
it  really  added  $18,360  to  the  cost  of  the  service;  which  fact  I  endeav- 
ored to  explain  to  the  Commission. 

Fort  Myer  was  a  place  of  probation,  where,  without  expense,  men  who 
Wi^re  unfit  for  the  service,  as  many  who  offer  themselves  are,  were  weeded 
out  and  discharged.  Now  this  cannot  be  done  until  much  money  has 
been  spent  ui>on  them,  and  the  service  impaired  by  bad  work  and  con- 
duct. Kor  is  it  understood  how  men  entering  upoA  this  vocation  with- 
out preparation  Bice  as  efficient  as  when  that  preparation  is  complete, 
as  was  the  case  here.  The  present  plan  must  inevitably  bring  into  the 
service  many  men  not  fit  for  it,  and  this  fact  cannot  be  learned  until 
much  time  and  money  are  lost  and  the  service  impaired.  I  had  sup- 
posed these  considerations  would  control  the  action  of  the  Commission, 
bat  it  could  not  have  fully  understood  the  subject. 

I  found  Fort  Myer  in  a  wretched  condition  of  dilapidation  and  decay, 
and  with  the  five  years  of  attentive  work  which  I  had  given  it  ^without 
calling  upon  the  Government  for  money,  mainly  by  a  systematic  use  of 
f^reedmen's  labor  for  rents)  it  was  fast  becoming  a  beautiful  and  valu- 
able suburb  of  the  capital.  I  therefore  exceeuingly  regret  that  this 
work  must  now  largely  go  to  waste  on  account  of  the  great  difficulty 
in  keeping  it  in  o^er,  because  of  its  uneven  site,  easily  washed  by 
rains,  and  the  want  of  facilities  in  a  line  command,  unless,  as  I  hope. 
Congress,  which  I  believe  acted  ft'om  a  misconception  of.  the  facts,  will 
recede  from  its  action  before  the  harm  to  the  post  and  the  Signal  Serv- 
ice is  beyond  remedy. 

The  action  of  this  Commission  tends  to  stop  instruction  in  military 
signaling  also ;  and  it  was  said  upon  the  floor  of  the  Senate  that  this 
action  was  based  upon  the  testimony  of  the  Lieutenant-Oeneral,  that 
the  Army  was  doing  this  sufficiently  well  without  the  Signal  Corps,  and 
it  was  said  in  debate  that  the  unanimous  testimony  supported  this 
view.  This  was  either  erroneously  stated,  or  the  testimony  was  not 
exhaustive. 

I  believe  this  action  was  taken  also  upon  a  misconception,  and  it  is 
opposed  to  the  military  spirit  of  the  times.  My  opinion  is  based  upcm 
the  fact  that  the  practice  of  signaling  in  the  Army  had  run  into 
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neglect^  antil  required  to  be  resumed  by  a  recent  order  asked  for  by 
the  Ohief  Signal  Officer,  and  upon  the  f^t  that  General  Miles  and 
other  commanders  in  the  field  earnestly  called  for  and  received  detach- 
ments of  Signal  Service  men  for  signal  dnty  because  the  line  of  the 
Army  could  not  furnish  them,  and  also  because  good  military  service 
requires  specialized  duties,  and  that  all  other  g(K)d  armies  speciidize 
this  work.  The  use  of  the  telegraph,  the  heliograph,  and  other  compli- 
cated instruments,  and  the  running  of  telegraph  lines,  require  too 
great  experience  to  be  acquired  by  any  but  those  specially  trained  for 
it.  The  value  of  a  staff  officer  well  versed  in  the  use  of  these  instru- 
ments, who  can  at  any  time  cut  in  upon  the  line  of  telegraph,  may  be 
of  incalculable  value. 

This  reference  was  necessary,  since  the  law,  both  presumably  and  by 
mandate,  makes  the  Ohief  Signal  Officer  responsible  for  the  efficiency 
of  this  Dranch  of  the  military  service,  and  it  would  seem  that  this  ac- 
tion is  not  in  harmony  with  that  fact,  but  has  largely  deprived  him  of 
the  facilities  for  doing  what  the  law  i^dquires. 

The  instruction  of  officers  charged  with  the  preparation  of  weather 
predictions,  the  announcement  of  approaching  frosts,  and  the  order- 
ing of  storm  signals  now  embraces  a  course  of  study  under  the  most 
distinguished  professors  of  meteorology  in  this  country. 

The  course  of  instruction  in  military  surveying  and  field  sketching 
was  included  with  the  above  with  a  view  of  increasing  the  efficiency 
of  the  signal  officers  in  field  work  in  time  of  war.  Seven  second  lieu- 
tenants of  the  Signal  Corps  have  pursued  the  course  during  the  year. 
There  are  officers  of  the  Iidc  now  serving  as  Acting  Signal  Officers, 
who  have  been  connected  with  the  service  for  years,  who  have  done  a 
greater  portion  of  the  work  which  makes  the  service  a  necessity,  and 
who  ought  to  be  retained  in  the  service. 

The  Joint  Oommission  of  Oongress  said  of  them  in  its  report : 

The  Commission  also  believe  that  the  Army  officers  *  *  *  have  also  been  of  very 
^rreat  service  in  the  past,  and  that  their  knowledge  and  experience  shonld  be  utilized 
in  the  fntnre,  as  to  them  is  largely  dne  the  credit  of  building  up  the  service  to  its 
present  degree  of  usef  olness. 

Congress,  recognizing  the  importance  of  retaining  these  officers  of 
long  experience  permanently  with  the  corps,  enacted  as  follows : 

And  the  Secretary  of  War  is  authorized  in  his  discretion  to  detaU  for  the  service 
in  the  Signal  Corps  not  to  exceed  five  commissioned  officers  of  the  Army. 

It  is  important  t6  the  service  that  these  officers  should  feel  the  degree 
of  permanency  indicated  by  the  Oommission. 

The  study  of  popular  meteorology  has  been  greatly  stimulated  by  the 
work  of  the  Signal  Service  and  the  popular  interest  in  this  subject  which 
is  increasing,  owing  to  the  wider  distribution  of  the  daily  weather  fore- 
casts of  this  service,  has  induced  many  colleges  and  schools  to  add  a 
course  in  meteorology  as  a  part  of  the  regular  course  of  instruction.  To 
meet  the  demands  for  a  text-book,  I  directed  Prof.  William  Ferrel,  As- 
sistant, to  prepare  a  work  which  would  serve  as  a  text-book  for  advanced 
students  of  meteorology.  This  treatise  has  been  printed  and  will  soon 
be  ready  for  issue.  It  contains  the  most  appropriate  and  important  of 
the  various  papers  of  original  research  on  meteorology. 

The  object  of  tliis  work  has  been*to  select  from  the  material  on  band 
some  of  the  more  important  principles,  methods,  and  results  arrived  at 
mostly  during  the  last  quarter  of  a  century,  and  to  present  them  in 
the  form  of  a  text- book  for  use  in  the  meteorological  work  of  the  Signal 
Service. 
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A  knowledge  not  only  of  correct  principles  and  the  beet  methods,  but 
also  of  what  has  already  been  done,  is  of  great  importance  to  any  one 
who  would  engage  in  any  line  of  meteorological  work,  and  especially 
of  original  research.  Many  very  important  laws  have  recently  been 
deduced  theoretically  and  confirmed  by  observations  and  experiment. 
Solar  and  terrestrial  radiation,  the  conditions  determining  temperature, 
the  relations  between  the  amount  of  solar  heat  received  by  different  parts 
of  the  earth's  surface  and  the  corresponding  resulting  temperature,  the 
effect  of  the  deflecting  forces  of  the  earth's  rotation  on  the  mechanics  of 
the  atmosphere,  and  the  theory  of  the  general  motion  of  the  atmosphere, 
and  of  cyclones,  tornadoes,  &o.,  are  subjects  which  have  recently  received 
much  attention. 

Hie  Signal  Service  has  been  specially  fortunate  in  securing  the  service 
of  one  so  thoroughly  qualified  to  prepare  this  valuable  work,  and  its 
publication  will  materially  aid  the  work  of  this  service.  An  extended 
series  of  observations  has  been  taken  at  various  altitudes  with  a  view 
of  revising  and  correcting  the  hygrometric  tables.  These  observations 
have  been  examined  and  new  tables  computed  for  the  use  of  this  service. 
Professor  FerrePs  report  on  this  subject  is  given  in  an  appendix. 

A  new  system  of  tables  for  the  reduction  of  the  barometer  to  sea-level 
has  also  been  prepared  by  Professor  Ferrel,  whose  able  discussion  of 
this  important  subject  forms  a  part  of  this  report. 

The  work  of  preparing  a  treatise  upon  the  whole  subject  of  meteor- 
ology and  on  the  theory  of  instruments  used  in  meteorology,  by  Prof. 
Cleveland  Abbe,  Assistant,  is  in  fair  progress,  and  it  is  hoped  that  it. 
will  be  ready  for  publication  within  the  year.    When  this  work  is  com- 
pleted it  will  serve  as  a  popular  text-book  for  students  of  meteorology. 

Several  translations,  giving  the  most  recent  and  reliable  results  bear- 
ing upon  the  science  of  meteorology,  have  been  completed,  and  some 
means  should  be  provided  which  would  enable  this  service  to  republish 
the  more  important  of  these. 

The  plan  of  securing  as  observers  young  men  qualified  by  education 
for  the  pursuit  of  scientific  studies,  and  thus  raising  the  standard  of 
the  enlisted  force  of  the  Signal  Oorps,  has  now  been  in  operation  five 
years,  and  of  the  three  hundred  and  seventy-eight  enlistments  made 
during  that  time,  ninety-seven  were  college  graduates ;  and  it  has  proved 
of  benefit  to  the  service. 


INDICATIONS. 


•  • 


The  weather  forecasts  and  cold-wave  and  storm  warnings  have  been 
regularly  issued  during  the  year,  and  the  increasing  demand  for  these 
forecasts  may  be  taken  as  evidence  of  their  value.  The  ofQce  is  unable 
to  comply  with  the  numerous  requests  received  from  cities,  towns,  and 
corporations  for  the  special  warnings,  owing  to  the  limited  appropria- 
tion for  this  branch  of  the  service.  The  manner  of  making  these  pre- 
dictions has  been  improved  by  substituting  the  names  of  States  in  place 
of  the  names  of  arbitrary  districts  previously  used  by  this  service.  This 
plan  removes  aU  doubt  as  to  the  territory  to  which  the  prediction  ap- 
plies. 

The  forecasts  prepared  at  1  a.  m.  are  telegraphed  by  special  message 
to  the  principal  centers  of  population,  to  the  directors  of  State  weather 
services,  and  to  various  lines  of  railroads,  for  the  information  of  the 
publia  Signals  have  been  devised  for  the  purpose  of  extending  the 
informatioil  thus  conveyed,  and  a  large  percentage  of  the  population 
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are  enabled  to  obtain  the  indications  through  these  visual  signals. 
When  practicable,  at  midnight  the  Indications  Offtcer  is  required  to 
make  special  weather  forecasts  for  selected  States  applicable  to  the  suc- 
ceeding forty-eight  hours. 

In  addition  to  the  regular  indications,  which  are  issued  tri-daily,  a 
special  bulletin  is  issued  whenever  the  conditions  indicate  changes  in 
any  section  of  the  country  which  should  receive  especial  mention.  This 
bulletin  contains  warnings  of  approaching  frosts,  cold  waves*  dangerous 
floods,  and  the  movement  of  well-defined  storms,  and  the  oflBcer  who 
prepares  this  bulletin  is  directed  to  telegraph  to  all  Signal  Service  sta- 
tions in  the  threatened  regions,  and  the  observers  receiving  such  dis- 
patches are  directed  to  give  still  wider  distribution  by  using  every  means 
by  which  they  may  reach  the  general  public.  Special  bulletins  are  also 
issued  on  the  first  of  each  month,  containing  a  general  statement  as  to 
the  mean  temperature  and  total  precipitation  of  the  month  just  closed, 
together  with  brief  descriptions  of  damaging  frosts,  severe  storms,  4&c., 
which  may  have  occurred.  The  information  thus  promptly  furnished 
is  utilized  by  those  interested  in  agriculture  and  the  grain  trade,  and  it 
contains  official  information  as  to  the  weather  conditions  which  have 
existed  during  the  month  in  all  sections  of  the  country. 

Indications  have  been  issued  from  San  Francisco  during  the  year  for 

the  States  on  the  Pacific  coast  with  a  view  of  giving  the  people  living 

on  that  coast  the  full  benefits  of  the  service.    This  is  of  great  value  to 

many  iq^ecial  interests.    Cautionary  signals  have  been  established, 

^  special  monthly  bulletins  issued,  and  meteorological  data  of  interest  to 

'  the  people  of  the  Pacific  coast  have  been  collected  and  disseminated. 

The  instructions  governing  the  work  in  the  Indications  Division  have 
been  revised,  and  new  and  more  rigid  rules  for  determining  the  percent- 
age of  accuracy  of  the  ii\dications  have  been  adopted,  and  the  use  of 
ambiguous  language  in  the  indications  prohibited.  A  copy  of  these 
instructions  and  rules  will  be  found  in  an  appendix. 

The  weather  indications  and  storm  warnings  of  this  service  would 
become  more  valuable  if  regular  stations  were  established  in  the  West 
Indies,  and  the  number  of  stations  increased  in  the  West  and  in  British 
America.  Reports  received  from  the  sea-coast  telegraph  lines,  in  some 
cases,  are  of  special  value  in  the  issue  of  storm  warnings  and  securing 
aid  for  stranded  vessels.  Valuable  cargoes  have  been  saved  and  sailors 
rescued  by  the  prompt  information  communicated  over  this  line  by  Sig- 
nal Service  observers,  and  it  should  not  only  be  maintained  but  ex- 
tended along  the  more  dangerous  portions  of  the  coast. 

The  following  tables  show  the  percentage  of  accuracy  of  the  indica- 
tions during  the  year.  Each  forecast  of  the  several  meteorological  ele- 
ments is  carefully  compared  by  the  Indications  Board  with  the  weather 
conditions  actually  reported  during  the  time  for  which  the  weather  fore- 
casts were  made : 
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Fercmtage  of  xferificaUofU  of  indicuiiont  for  each  month  of  the  year  ending  June  30,  1886. 


Year  and  moDth. 

1 

• 

a 

1 

a 

e 

1 
i 

> 
«i 

1 

a 

July 

Percent 
7a  56 
70.84 
8a  61 
84.53 
83.19 
85.24 

83.06 
8a  85 
79.04 
63.71 
79.06 
77.71 

Percent 
74.59 
70.30 
75.62 
77.11 
75.77 
77.99 

70.45 
80.10 
74.22 
80.21 
75.99 
67.66 

Per  cent 
7a  86 
80.00 
77.22 
7a  66 
76.93 
7a  79 

7a  55 
82.27 
74.91 
7Ki82 
72.80 
73.86 

Percent 
82.78 
87.08 
81.51 
81.59 
84.83 
87.94 

77.84 
82.78 
84.67 
7a  89 
76.63 

Percent 
77.44 

AnfTQ  »t 

Sentc^mber 

7a  90 
79.95 

October « 

79.69 

NoTember. 

79.08 

Doo6aib6r . ........................................ 

80.98 

1886. 

79.41 

ftibrttmrj 

Uaroh .' 

83.04 
7a  25 

Awrti 

79.87 

M*Y . 

7a  10 

^•^  •■" 

Jiise 

73.07 

gnma 

987.39 

90a91 

922.67 

902.89 

94L78 

ATMUgflt 

8S.28 

76.74 

7a  89 

92.04 

7&48 

The  above  table  has  been  compated  for  the  several  elements  and  not 
for  the  geographical  districts,  as  the  forecasts  were  prepared  for  the 
individaal  States  during  the  latter  portion  of  the  year. 

The  display  of  storm  signals  for  the  benefit  of  marine  interests  has 
been  continued  during  the  year,  with  excellent  results.  With  a  view 
of  improving  this  feature  of  the  Signal  Service  I  directed  a  careful 
examination  to  be  made  of  the  system  of  storm  signals  of  this  service, 
and  this  investigation  resulted  in  a  new  system  of  cautionary  signals 
which  went  into  operation  May  1,  1886.  A  complete  report  giving  the 
details  of  this  new  system  of  signals  is  inclosed. 

The  following  table  shows  the  number  of  storm  signals  ordered  dur- 
ing the  year  ending  June  30,  1886 : 

Cautionary  signaU  displayed  during  the  year  ending  June  30,  1886. 


Signalaofallkinds. 

Year  and  month. 

Knmber 
ordered. 

Nomber 
joatlfled. 

Percent 
Jaetifled. 

18R6. 

JnlT 

75 
120 
177 
152 
276 
232 

190 
199 
162 
152 
62 
69 

88 
76 
189 
IM 
198 
207 

166 

179 

137 

84 

24 

11 

50.7 

Aoffiut  ...••••• • 

63.8 

Sepicmber 

72.9 

October 

8a2 

V o^'eui  Der  •  •••..••.•.••>••••••*.•..•••....••..••.■•••....... ..••«•...•.. 

7L7 

December 

9a2 

1886. 
January ,. 

81.6 

Febmarr 

90.0 

March 

84.6 

April 

66.8 

1^.    : .                       : 

4as 

^* J • "•" - 

Jne .X XX  X 

20.S 

Total ...T-r T,Tr .-r., 

1«846 

1.869 

74.  a 
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COLBTf AYE  SIGNALS. 

A  fall  description  of  this  signal  and  the  principal  features  of  the 
system  of  cold- wave  warnings  of  this  service  were  published  in  my  last 
annual  report. 

The  progress  made  in  this  important  branch  of  meteorological  work 
has  been  highly  satisfactory,  not  only  as  regards  the  accuracy  of  pre- 
dictions but  also  in  the  greatly  increased  facilities  for  disseminating  the 
warnings  of  the  approach  of  cold  waves. 

The  interest  manifested  by  the  general  public,  and  the  expense  in- 
curred by  a  large  number  of  citizens  in  the  purchase  and  proper  dis- 
play of  cold- wave  signal  flags,  sufficiently  attest  the  value  and  im- 
portance of  the  system,  and,  judging  from  the  reports  made  by  observ- 
ers during  the  year,  I  am  convinced  that  property  to  the  value  of  majiy 
millions  of  dollars  has  been  saved  through  the  agency  of  this  service. 

When  it  is  expected  that  the  temperature  ^ill  fall  suddenly  fifteen 
to  thirty  degrees,  or  more,  in  any  section  of  the  country,  the  cold-wave 
warning  is  immediately  telegraphed  to  selected  stations  of  the  Signid: 
Service  from  twenty-four  to  forty-eight  hours  in  advance,  at  which  the 
cold-wave  flags  are  immediately  hoisted,  in  order  that  the  public  may 
be  fully  informed.  The  information  is  then  sent  by  telephone  and  tele- 
graph, whenever  pra(^ticable,  to  all  towns  and  railroad  stations  in  the 
vicinity  of  the  Signal  Service  stations  displaying  the  signals. 

Gold- wave  signals  are  not  ordered  unless  a  temperature  of  forty-flve 
degrees  or  less  is  expected.  When  the  temperature  is  expected  to  fall 
twenty  degrees,  or  more,  in  any  district,  and  not  reach  forty-five  de- 
grees, announcement  of  cool  wave  approcuihing  is  made  in  the  ^^  Indica- 
tions," but  no  signals  are  displayed. 

Gold-wave  warnings  issued  during  January  of  this  year  were  espe- 
cially valuable  in  all  sections  of  the  country.  Many  individual  reports 
have  been  received  containing  estimated  value  of  the  property  saved 
through  these  warnings.  I  have  received  many  applications  for  exten- 
sion of  this  system  for  the  protection  of  perishable  goods  and  the  sugar 
and  fruit  regions  of  the  South.  The  cold- wave  signal  is  now  displayed^ 
by  orders  iVom  the  central  office,  at  two  hundred  and  ninety  cities  and 
towns  in  the  United  States  and  from  these  points  distributed  by  tele- 
phone and  railways  to  about  twenty  thousand  stations. 

The  special  report  upon  this  subject,  which  will  be  found  in  Appendix 
No.  5,  contains  the  detailed  statement  of  the  display  of  these  signals  at 
each  station,  with  the  resulting  benefits.  There  is  no  feature  of  the 
service  which  has  proven  more  valuable,  and  the  system  should  be  ex* 
tended  to  every  town  in  the  United  States,  and  also  to  stock  agricult- 
ural districts  where  practicable.  Many  citizens  have  signified  their 
willingness  to  purchase  flags  and  display  them  at  their  own  expense, 
provi<led  the  Signal  Service  would  telegraph  the  warnings.  I  recom- 
mend that  the  sum  of  $5,000,  to  be  expended  for  the  extension  of  this 
system,  be  added  to  the  estimates  for  the  fiscal  year  ending  June  30, 
1887,  and  in  my  judgment  there  is  no  appropriation  which  would  be 
more  acceptable  to  the  people. 

The  following  table  shows  the  number  of  cold-wave  signals  displayed^ 
with  the  number  and  percentage  justified  • 
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Percentage  of  vtrification  of  oold-toave  signals  for  moniha  in  the  year,  when  they  ioere 

necessary,  ending  June  30,  1866. 


Yew  and  month. 

Nnmber 
displayed. 

Number 
Joatifled. 

Percent, 
jnstifled. 

October  .......... 

1885. 

03 
150 
140 

828 

268 

70 

72 
126 
130 

268 

247 

50 

77.4 

KorembfiT.......... ................................ 

84.0 

December _      .     -  -                                         -  -  

03.8 

im 

82.S 

Febroary 

02.1 

V«T^  ,  7. . 

77.2 

Total 

1,085 

Oil 

85.5 

Of  the  1,065  cold-wave  signals  displayed  daring  the  year,  911,  or 
85^  per  cent.,  were*  jastified. 

The  work  in  this  important  division  requires  special  stady  and  expe- 
rience to  insure  the  best  resalts,  and  the  assistants  who  make  the 
weather  forecasts  of  this  service  should  devote  their  whole  time  to  the 
study  of  meteorology,  and  especially  to  the  study  of  the  tri-daily  charts. 
This  I  expect  soon  to  require. 

STATIONS. 

The  number  of  stations  in  operation  June  30, 1886,  in  the  United 
States,  was  452.  These  include  the  telegraph  ntatious,  display,  special 
river,  cotton  region,  sunset,  and  12  repair  stations.  In  addition,  reports 
are  received  from  24  Canadian  stations,  by  the  coo]>eration  of  the  Oa- 
nadian  Meterological  Service.  Telegraphic  reports  aio  received  at  this 
oflBoe,  daily,  from  160  stations. 

During  the  year  four  full  reporting  stations  have  been  established 
and  eleven  discontinued.  In  addition  to  reports  received  from  regular 
stations,  288  voluntary  observers  and  Army  surgeons  at  65  military 
posts  have  furnished  monthly  reports  which  have  been  used  in  prepar- 
ing  the  current  publications  of  this  office.  The  office  has  continued  to 
co-oi>erate  with  foreign  observers  in  collecting  simultaneous  meteoro- 
logical reports,  and  in  this  work  reports  have  been  received  from  294 
foreign  stations  and  616  naval  and  merchant  marine  vessels. 

The  reports  received  from  stations  have  been  carefully  compared  and 
tabulated  for  publication.  The  tables  accompanying  this  report  have 
been  so  arranged  as  to  present  a  complete  history  of  the  meteorologi- 
cal conditions  of  the  year.  The  weather,  temperature,  and  rainfall  for 
each  month  of  the  current  year  will  be  found  useful  in  the  study  of 
climatology.  In  compliance  with  your  instructions,  I  have  had  the 
tables  of  meteorological  data  usually  published  as  part  of  the  annual 
report  of  this  Bureau  carefully  examined,  and  from  this  report  I  have 
excluded  all  data  which  is  not  specially  useful  to  the  public  Numer- 
ous tables  previously  published  have  been  omitted  and  others  con- 
densed, so  that  this  feature  of  the  report  will  not  require  more  than  one- 
half  the  usual  space  ^iven  to  meteorological  data. 

WEATHEB  SIGNAI^S. 

The  system  of  flags  to  indicate  the  probable  conditions  of  weather 
and  temperature  recently  adopted  by  this  service  has  been  universally 
commended  by  the  public,  and  the  region  over  which  they  are  dis 
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played  has  greatly  increased  danng  the  year,  and  the  office,  for 
want  of  fands,  has  not  been  able  to  supply  the  demands.  Th  ese  tlags 
are  extensively  displayed  on  lines  of  railroads  and  ai;  railroad  stations, 
and  communicate  by  signal  the  weather  forecasts  of  this  service  to 
many  who  are  not  within  reach  of  the  daily  mail  and  to  those  who  are 
not  supplied  with  the  printed  indications. 

Being  desirous  of  ascertaining  the  opinion  of  the  general  public  as 
to  the  value  of  this  service,  I  addressed  a  circular  letter  to  those  in 
charge  of  the  display  of  these  signals  at  various  points,  requesting  that 
they  report  to  what  extent  they  give  satisfaction.  More  than  two 
hundred  and  fifty  replies  were  received,  commending  in  the  highest 
terms  this  new  feature  of  the  Signal  Service,  which  gives  to  many  cities 
and  towns  the  advantages  of  a  signal-service  station  without  expense 
to  the  Government.  These  are  volunteer  stations,  and  the  flags  are 
purchased  by  individuals,  and  a  single  telegram,  costing  not  more  than 
twenty-flve  cents,  may  serve  to  give  the  weather  indications  to  many 
stations.  For  example,  the  State  Weather  Service  of  Alabama  dis- 
tributes the  weather  indications  of  this  service  to  upwards  of  four  hun- 
dred stations  in  that  and  a4\joining  States  at  an  expense  of  not  more 
than  two  dollars  per  day.  This  economical  distribution  of  the  wara- 
ings  is  due  to  the  generous  co-operation  of  the  several  lines  of  rail- 
roads within  that  region.  These  stations  are  also  supplied  with  cold- 
wave  flags  and  receive  the  warnings  from  this  office  in  like  manner. 

In  addition  to  the  system  of  flag-signals,  a  system  of  symbols  is  used 
by  a  number  of  railroad  companies,  these  symbols  being  displayed  on 
moving  trains.  The  introduction  of  the  signals  and  the  rapid  progress 
made  during  the  year  in  establishing  points  of  display  indicate  the 
rapid  extension  of  the  benefits  of  the  Weather  Bureau,  and  I  am  con- 
fident that  its  value  to  the  country  may  be  largely  increased  by  further 
extension  of  the  facilities  for  distributing  the  weather  forecasts  made 
by  this  office.  The  commercial  and  agricultural  interests  may  receive 
greater  benefits  by  increasing  these  stations.  The  service  should  be 
prepared  to  furnish  flags  and  transmit  daily  telegrams  to  all  important 
towns  requesting  the  weather  forecasts;  and  I  i*ecommend  that  $10,000 
be  added  to  the  estimates  for  the  fiscal  year  ending  June  30, 1888,  for 
this  purpose. 

FLOOD    WAENINGS. 

The  work  of  watching,  recording,  and  giving  timely  warning,  by 
telegraph,  of  the  rise  and  fall  of  rivers  is  an  important  feature  of  this 
service.  During  the  past  year  I  have  reorganized  and  extended  this 
system  of  reports ;  new  river  gauges  have  been  supplied  and  the  dan- 
ger lines  more  definitely  detennined.  The  daily  reports  of  the  condi- 
tion of  rivers,  telegraphed  to  this  office,  are  carefully  examined  by  the 
indications  officer,  and  these  reports  (considered  in  connection  with  the 
amount  of  rainfall  occurring  in  any  section)  enable  him  to  closely  esti- 
mate the  change  likely  to  occur  in  the  stage  of  water  at  neighboring 
river  stations.  The  rate  of  movement  of  freshet  waves  in  rivers  upon 
which  stations  are  located  has  been  determined,  and  timely  warnings 
of  their  approach  are  given  to  the  threatened  districts  by  the  issue  of 
special  bulletins.  A  careful  estimate  sliows  th^t  property  valued  at 
$128,000  was  saved  at  a  single  station  (Nashville,  Tennessee)  by  the 
flood  warnings  of  the  Signal  Service  on  the  Cumberland  Biver  during 
March  and  April  of  the  current  year.  The  expense  to  the  Government 
in  oommunicating  the  above  warnings  to  all  stations  of  that  system, 
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iDcludiiig  pay  of  river  observers,  was  (27.80.    This  siugle  example 
illastrates  what  is  being  done  in  the  whole  system. 

These  reports  are  not  only  valuable  in  times  of  flood,  bat  they  also 
serve  a  most  valuable  pnrpose  in  times  of  low  water,  enabling  shippers 
to  direct  the  movements  of  their  vessels  at  the  different  points  along 
the  river  coarse.  These  reports  are  serviceable  to  the  agricaltaral  and 
manofacturing  interests  in  the  river  valleys.  It  is  an  economical  serv- 
ice and  should  be  extended.  A  detailed  report,  giving  the  organiza- 
tion of  the  river  system  and  the  value  of  the  reports  at  the  varioas  sta- 
tions, is  inclosed. 

RAILWAY-BULLETIN  SERYIOE. 

This  system  continues  in  active  operation,  and  its  increasing  popu- 
larity is  made  manifest  through  report^s  from  railroad  stations  at  which 
tiie  indications  are  posted  for  the  benefit  of  the  public 

This  mode  of  disseminating  the  weather  predictions  is  most  highly 
appreciated  by  the  agricultural  interests  in  sections  traversed  by  co- 
operating railroads ;  farmers  consulting  the  bulletin  at  their  local  rail- 
way station,  to  be  guided  by  its  warnings  before  beginning  the  work  of 
the  day. 

The  indications  are  telegraphed  over  their  lines  by  co-operating  rail- 
road companies  each  morning,  without  expense  to  the  United  States, 
and  post^  at  1,349  stations  throughout  the  country.  A  few  telegraph 
and  telephone  lines  have  within  the  past  year  taken  up  this  system  of 
distribution  of  the  indications,  and  reports  from  their  officials  show  that 
the  success  of  the  undertaking  is  much  beyond  their  expectations. 

A  list  of  railroads  and  telegraph  and  telephone  lines  cooperating  in 
this  work  will  be  found  in  an  appendix. 

REPORTS  FOR  THE  BENEFIT  OF  THE  COTTON  INTERESTS. 

This  system,  which  has  now  been  in  operation  five  years,  has  been 
continued  under  many  disadvantages,  owing  to  ^he  small  appropriation 
made  for  this  work.  It  was  inaugurated  at  the  earnest  solicitation  of 
many  prominent  citizens  of  the  South,  especially  the  cotton-growers 
and  those  interested  in  the  sale  of  this  important  staple,  as  an  experi- 
ment. This  service  has  never  been  able  to  establish  the  necessary 
number  of  stations  over  the  wide  area  of  country  where  this  crop  is 
grown  to  insure  the  best  results,  nor  has  there  been  sufficient  money 
appropriated  by  Oongress  to  pay  for  telegraphing  the  observations,  and 
therefore  the  service  still  relies  upon  the  generosity  of  various  railroad 
and  telegraph  companies  for  the  free  tr^psmission  of  the  messages. 
This  free  service  was  only  promised  long  q^ough  to  test  it,  a  period  long 
since  expired. 

The  pay  of  the  special  observers  employed  is  so  small  as  to  offer  no 
inducement  for  prompt  and  reliable  work.  This  service  is  of  so  much 
importance  to  those  specially  interested  that  a  demand  should  be  made 
for  a  sufficient  appropriation  for  an  increased  pay  of  observers  and  for 
prompt  telegraph  work. 

The  cotton  crop  is  more  or  less  at  a  risk  during  at  least  nine  months 
of  the  year,  and  there  is  great  need  of  prompt,  accurate,  and  impartial 
information  concerning  the  atmospheric  influences  and  cnanges  therein. 
Provision  has  been  made  for  the  maintenance  of  the  150  stations  during 
the  present  season  and  the  indispensable  payment  of  the  telegraph  tolls 
by  the  Oovernment.  The  stations  have  also  been  inspected  by  observ- 
ers of  this  service  experienced  in  taking  observations.    Each  inspector 
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was  directed  to  examine  the  location  of  instraments  and  to  see  that  they 
were  properly  exposed.  It  has  been  my  effort  to  make  these  reports 
valaable  to  those  interested  in  the  cotton  crop,  and  if  they  are  continued 
daring  saccessive  years,  and  their  resalts  compared  with  the  cotton 
production  of  corresponding  years,  the  conditions  particularly  favorable 
or  unfavorable  may  be  determined  some  months  in  advance  of  the  time 
at  which  planters  are  at  present  enabled  to  estimate  the  value  of  the 
crop. 

TELEGRAPH  DIVISION. 

The  regular  tri-daily  weather  reports  in  cipher  were  received  during 
the  year  over  the  wires  of  the  Western  Union,  International  Ocean, 
Florida,  Gulf  Coast,  and  Northwestern  Telegraph  Companies,  and  the 
promptness  with  which  this  large  amount  of  telegraph  work  was  per- 
formed enables  me  to  report  that  the  Signal  Service  has  not  once  failed 
to  issue  its  regular  tri-daily  forecasts.  One  million  seven  hundred  and 
seventy-five  cipher  words  were  received  and  sent,  and  80,690  telegrams 
for  indications,  cautionary  signals,  cold  waves,  frost  warnings,  &o., 
were  sent  and  received  from  this  of&ce  during  the  year. 

UNITED  STATES  TELEGRAPH  LINES. 

At  the  opening  of  the  year  there  were  2,582  miles  of  military  telegraph 
,  lines  under  the  control  of  the  Chief  Signal  Officer,  with  77  offices  at  or 
in  connection  with  military  posts  on  the  frontier,  and  these  lines  were 
operated,  with  few  exceptions,  by  the  enlisted  men  of  the  Signal  Corps. 
These  lines  were  distributed  among  the  several  military  departments, 
as  follows : 


Department  of  Dakota 

Department  of  the  liiuoari 

Department  of  the  Colombia  and  Califoniia 

Departanent  of  Arizona 

Department  of  the  Platte 

Total 


Ending 
of  year. 


MUet. 


740 
G^2 
444 
510 
85 


Three  hundred  and  three  miles  of  telegraph  line  were  abandoned 
during  the  year.  Many  of  these  lines  are  located  on  the  frontier  where 
Indian  campaigns  are  likely  to  occur,  and  as  they  form  the  only  com- 
munication with  military  posts  they  should  be  continued  in  repair. 

Th6  total  receipts  from  tolls  for  commercial  messages  transmitted 
over  the  military  telegraph  lines  during  the  year  amount^  to  $13,184.84; 
in  addition  $22,324.31  were  collected  at  military  offices  as  tolls  due  com- 
mercial lines. 

These  telegraph  lines  are  important  factors  in  the  protection  of  the 
widely  extended  frontier,  especially  in  forming  lines  of  communication 
for  military  posts  over  which  information  may  be  immediately  sent  in 
cases  of  Indian  outbreaks.  Wherever  these  telegraph  lines  extend 
meteorological  stations  have  been  established,  and  by  this  means  sec- 
tions of  the  country  which  were  not  traversed  by  commercial  lines  have 
been  occupied  by  stations  of  observation. 
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The  stations  on  these  lines  have  formed  a  line  of  oatposts  for  the 
weather  service  of  the  country,  and  the  observations  thus  telegraphed 
have  been  of  great  value  to  the  service.  It  is  the  policy  of  this  office 
to  abandon  military  lines  as  soon  as  the  territory  becomes  accessible 
by  commercial  lines,  the  material  .of  the  abandoned  line  being  either 
sold  at  auction  or  utilized  in  the  construction  of  new  lines  at  other 
points. 

SEA-COAST  TELEGRAPH  LINES. 

These  lines  extend  along  the  Atlantic  coast,  in  sections,  from  near 
Boston  to  Cape  Fear  Eiver.  Their  purpose  is  to  enable  this  service  to 
secure  meteorological  reports  from  exposed  points  on  the  coast,  at 
which  cautionary-signal  stations  might  communicate  warnings  of  dan- 
gerous storms  to  passing  vessels.  In  the  past  it  has  served  to  com- 
municate messages  which  secured  prompt  assistance  to  vessels  in 
distress,  and  many  lives  and  valuable  cargoes  were  saved  which,  but  for 
this  line,  would  have  been  lost.  It  constitutes  a  coastguard,  and  should 
not  only  be  continued  but  extended  along  the  entire  Atlantic  coast. 
Such  a  completed  line  kept  in  good  repair  would  not  only  add  to  the 
efficiency  of  this  service  but  would  also  form  a  valuable  adjunct  to  the 
Life-saving  Service  in  the  performance  of  its  important  work.  The 
only  additional  sea-coast  line  constructed  during  the  year  was  that  con- 
necting the  island  of  Nantucket  with  the  mainland,  via  Martha's  Vine- 
yard and  sub-marine  cable,  23  miles  in  length,  and  38  miles  of  land 
line  extending  to  various  points  on  the  island. 

The  importance  of  this  system  of  lines  and  cables  is  evident  from  the 
amount  of  shipping  on  the  water  highway  of  Vineyard  Sound,  which 
bears  annually  from  35,000  to  42,000  sail  and  steam  vessels  engaged 
in  the  coast  trade.  The  Signal  Service  stations  at  Wood's  Holl,  Cot- 
tage City,  Edgartown,  and  Nantucket,  with  the  display  stations  at 
Cedar  Tree  Neck,  Sankaty  Head  light-house,  and  Gay  Head  light-house, 
when  the  latter  is  established,  will  furnish  full  and  complete  warnings 
of  storms,  high  winds,  and  the  general  features  of  the  weather  to  this 
great  moneyed  interest.  The  Signal  Service  is  held  in  high  esteem  by 
these  people,  and  they  desire  an  extension  of  the  benefits  arising  from 
the  same.  They  regard  with  great  satisfaction  the'  connection  of  the 
light-house  and  life-saving  station  at  Surf  Tide,  Nantucket,  by  telephone, 
with  the  telegraph  offices.  There  is  no  question  that  this  system  is  one 
of  the  most  valuable  operated  by  the  Government,  reaching,  as  it  does, 
a  highly  cultivated,  intelligent,  and  energetic  class  of  people,  and  every 
effort  will  be  made  to  place  intelligent  men  at  these  stations  and  make 
it  still  more  perfect  and  in  every  way  worthy  of  the  support  that  the 
people  are  wUling  to  give  it. 

FROST  WABNINOS. 

The  system  of  special  frost  warnings  for  the  benefit  of  the  tobacco, 
cranberry,  sugar,  raisin,  and  fruit-growing  districts  was  continued  in 
operation  as  organized  in  1882. 

The  entire  frost- warning  system  now  embraces  twenty-seven  centers 
of  distribution  to  which  the  warnings  are  sent  from  this  office,  and 
eight  hundred  and  twenty-two  frost  stations  where  the  warnings  are 
bulletined  and  otherwise  disseminated  as  soon  as  received  from  the 
centers.  With  the  ready  and  efficient  cooperation  of  the  railroad 
and  telegraph  companies,  a  system  of  telegraphic  circuits  has  been  es- 
tablished for  each  center  by  means  of  which  the  warnings  can  be  dis- 
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tributed  with  the  least  possible  delay.  The  great  drawback  lies  in  the 
fact  that  rapid  distribation  is  necessarily  limited  to  points  at  or  near 
telegraph  stations^  but  it  is  expected  that  with  the  growing  organiza- 
tion of  State  weather  services  a  more  general  distribation  of  these 
warnings,  by  signals  or  conrier,  will  be  gradually  provided. 

The  tobacco-growing  districts  to  which  warnings  are  sent  are  loca- 
ted in  the  western  ha^  of  Massachusetts  and  the  State  of  Connecticut, 
a  portion  of  Southern  New  York,  the  eastern  half  of  Pennsylvania, 
Central  Maryland  and  Virginia,  the  western  halves  of  Korth  Carolina 
and  Tennessee,  the  State  of  Kentucky,  Southern  Ohio  and  Indiana, 
Eastern  Missouri,  and  the  southern  part  of  central  Wisconsin. 

Cranberry  interests  are  protected  in  Central  Wisconsin,  in  Barnsta- 
ble County,  Massachusetts,  and  along  the  Camden  and  Atlantic  Bail- 
road  in  Kew  Jersey. 

Frost  warnings  for  the  benefit  of  sugar-growers  are  distributed  in 
Louisiana,  from  New  Orleans  as  a  center,  and  the  fruit-growers  of 
Florida  receive  warnings  from  Jaeksonville  and  Sanford.  Special  mes- 
sages are  also  sent  from  this  office  to  points  m  North  Carolina,  South 
Carolina,  Tennessee,  and  Texas. 

Many  commendatory  reports  have  been  received  from  planters  and 
others  interested,  showing  that  this  frost-warning  service,  even  limited 
as  it  is,  is  of  the  highest  value  to  the  interests  they  are  intended  to 
protect.  The  expenses  are  trifling  compared  with  the  value  of  the  in- 
formation, being  limited  to  the  cost  of  telegrams  at  one-half  the  usual 
Oovemment  rates  and  to  that  of  the  blanks  on  which  to  bulletin  the 
warnings. 

STATE  WEATHER  SERVICES. 

The  plan  of  organizing  State  weather  services,  co-operating  with  the 
Signal  Service,  has  met  with  encouragement  during  the  year,  and  the 
evident  value  of  such  organizations  in  affording  means  for  the  rapid 
and  economical  distribution  of  the  weather  forecasts  and  frost  and  cold- 
wave  warnings  of  this  service  has  led  me  to  arrange  for  establishment 
of  similar  service  in  States  where  they  are  not  now  in  operation.  The 
object  of  these  local  organizations  is  to  increase,  without  expense  to  the 
General  Government,  the  number  of  stations  at  which  meteorological 
observations  may  be  taken.  The  data  thus  collected  by  voluntary  ob- 
servers are  utilized :  First,  by  the  chief  of  the  State  services  issuing  a 
bulletin,  either  weekly  or  monthly,  containing*  an  accurate  and  impar- 
tial description  of  the  weather  conditions  which  may  have  prevailed 
in  the  State  during  the  time  covered  by  the  bulletin.  Second,  by  the 
Signal  Service  at  the  central  oUce  in  the  preparation  of  the  Monthly 
Weather  Beview,  containing  an  account  of  the  general  weather  con- 
ditions throughout  the  country  during  the  month. 

These  local  services  also  supply  observations  for  special  study  of 
meteorology  and  climatology,  and  some  of  these  services  have  issued 
interesting  and  instructive  discussions  on  selected  subjects  containing 
general  information  which  may  be  utilized  in  the  work  of  this  service. 
As  an  example  of  the  economical  distribution  of  the  weather  indica- 
tions through  the^e  organizations,  the  distribution  by  the  State 
weather  service  of  Alabama,  previously  referred  to  under  the  h^ad 
of  indications,  is  cited.  This  single  dispatch  to  the  chief  of  the  Ala- 
bama service  is  repeated  by  him  to  more  than  four  hundred  stations  in 
that  and  the  a(^'oining  States  at  an  expense  not  greater  than  $2  per 
day.  Independent  of  the  interest  these  services  have  developed  in  the 
pub^ect  of  meteorology,  they  are  educating  the  people  as  to  the  value 
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of  the  weather  reports,  and  enable  a  large  class  of  the  population  not 
within  reach  of  the  daily  papers  to  use  the  weather  indications  in  the 
various  industries.  The  great  problem  of  this  service  is  to  discover  the 
means  which  will  enable  it  to  communicate  to  threatened  localities  the 
information  which  is  received  at  the  central  office  of  approaching  weatber 
changes,  and  no  plan  is  more  effective  or  economical  in  attaining  this 
desired  end  than  through  the  well-organized  State  services.  With  a 
view  of  improving  this  important  feature  of  the  service,  I  invited  the 
several  chiefs  of  State  services  to  meet  in  this  city  to  discuss  various 
questions  pertaining  to  the  work  being  performed,  in  order  that  uni- 
formity of  action  might  be  secured.  A  complete  report,  giving  the 
operations  of  this  branch  of  the  service,  by  Lieut.  H.  H.  0.  Dunwoody, 
Acting  Signal  Officer  and  Assistant,  who  first  suggested  the  organiza- 
tion of  these  services  in  connection  with  the  Signal  Service,  will  be 
fouDd  in  an  appendix. 

SIGNAL-SBBYIOE  AGENOIES.    < 

Signal-service  agencies  for  the  benefit  of  commerce  and  the  marine 
interests  have  been  maintained  during  the  year  at  New  York  City,  Bos- 
ton, and  Philadelphia.  The  agencies  supply  the  captains  of  vessels  with 
pablicatiofas  of  this  service  in  which  they  may  be  interested,  such  as 
descriptions  of  storms  in  the  north  Atlantic,  the  location  of  ice  wliich 
may  prove  dangerous  to  navigation,  and  also  provide  standard  instru- 
ments for  comparing  those  used  on  board  vessels.  Four  thousand 
and  seventy-two  ships'  barometers  were  compared  during  the  year 
with  Signal  Service  standards,  errors  determined,  and  correction  cards 
famished.  These  vessels  furnish  in  return  simultaneous  observations, 
which  are  used  in  the  study  of  ocean  meteorology.  Weather  reports 
have  been  received  from  five  hundred  and  eighty-one  vessels,  of  which 
seventy-three  were  furnished  by  the  New  York  Herald  weather  bureau. 
Abstracts  of  logs  of  five  hundred  and  fifty-seven  vessels  have  been  pre- 
pared and  forwarded  to  the  central  office.  In  addition  to  these,  the 
service  is  indebted  to  the  New  York  Herald  for  one  hundred  and  seventy- 
one  and  the  New  York  Maritime  Begister  for  five  hundred  and  twenty- 
one  abstracts  of  logs.  Arrangements  have  been  made  with  the  Meteor- 
ological Office  of  London,  without  expense  to  this  service,  for  telegraph- 
ing to  it  the  storm  conditions  reported  by  vessels  arriving  at  ports  of 
the  United  States.  On^  hundred  and  twenty-five  of  such  cablegrams 
were  transmitted  during  the  year.  These  dispatches  contained  specific 
data,  obtained  from  incoming  steamers,  showing  the  location  of  icebergs, 
derelict  ships  observed,  and  position  and  bearing  of  storms  encoun  terod 
west  of  the  fifty-fifth  meridian. 

The  relations  between  the  shipping  interests  and  the  Signal  Service 
are  satisfactory,  and  the  Weather  Bureau  is  generally  commended  by 
those  interested  in  the  commerce  of  the  country. 

SPECIAL  WOEK  UNDER  PROP.  CLEVELAND  ARBE. 

Scientific  correspondence. — This  comprises  questions  bearing  upon  the 
work  of  this  service  and  relating  to  hygrometry,  hypsometry,  evapora- 
tion, solar  radiation,  thunder-storms,  tornadoes,  sun-spots,  and  vari- 
ous other  subjects  pertaining  to  meteorology. 

The  sextant  observations  made  by  Lieutenant  Lockwood  during  the 
sledging  journey  on  the  north  coast  of  Greenland,  in  which  he  reached 
the  '^farthest  north,'^  were  exanained  and  found  to  be  highly  satisfactory. 
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The  report  thereon  will  appear  as  an  appendix  to  Captain  Greely's  offi- 
cial report  of  the  expedition  to  Lady  Franklin  Bay. 

Tables  of  monthly  constants  for  the  redaction  of  the  barometer  have 
been  corrected  for  current  changes.  Much  time  has  been  given  in  this 
division  to  the  discussion  of  the  details  of  the  new  system  of  reducing 
the  barometer  to  sea-level,  and  finally  the  whole  subject  was  placed  in 
the  hands  of  Prof*  William  Ferrel,  whose  report  on  this  subject  is  given 
in  an  appendix.  Latitude,  longitude,  altitude,  and  magnetic  variation 
stations  have  been  furnished  as  required. 

The  question  as  to  the  proper  exposure  of  thermometers  in  order  to 
obtain  the  temperature  of  the  air  in  the  immediate  neighborhood  has 
been  considered,  and  improvements  adopted  which  promise  more  re- 
liable results.  Comparative  observations  have  been  made  during  the 
year  with  a  view  of  improving  instruments  for  determining  errors  in 
the  movement  of  the  velocity  of  the  wind  and  for  the  purpose  of  de- 
termining the  best  location  of  rain-gauges.  Meteorological  observa- 
tions have  been  taken  at  high  altitudes  during  several  balloon  voyages, 
for  the  purpose  of  supplying  data  for  the  special  study  of  the  several 
meteorological  elements.    These  observations  are  now  being  discussed. 

The  course  of  instruction  for  the  second  lieutenants  of  the  Signal 
Corps  included  a  series  of  lectures  by  Prof.  Cleveland  Abbe,  Prof.  T. 
C.  Mendenhall,  and  Prof.  William  Ferrel,  covering  the  general  subjects 
of  meteorology  and  natural  philosophy.  The  class  of  officers  were  re- 
quired to  attend  these  lectures  daily,  and  written  examinations  were 
held  monthly  from  which  the  proficiency  of  the  several  members  of  the 
class  in  the  subjects  considered  was  determined  and  reported  upon.  A 
number  of  professional  papers,  Signal  Service  notes,  and  translations, 
which  would  prove  valuable  if  published,  have  been  prepared. 

It  would  seem  that  restriction  prohibiting  the  publication  of  such 
papers  by  a  scientific  bureau  should  be  removed,  as  the  results  obtained 
by  the  careful  study  of  these  subjects  should  be  given  to  the  public,  and 
these  results  would  serve  to  improve  the  current  daily  work  of  this 
service.  The  work  of  collecting  material  for  the  subject  index  and 
author  catalogue  to  the  literature  of  meteorology  has  been  continued, 
and  this  valuable  work  will  probably  be  completed  and  ready  for  pub- 
lication during  the  current  year.  The  work  of  the  present  year  has 
been  chiefly  the  collection  of  new  titles,  the  correction  and  completion 
of  those  already  on  hand,  the  formation  of  a  subject  classification,  the 
actual  classification  of  the  titles  by  subjects,  and  the  preparation  of  an 
author  index. 

A  complete  report  of  the  work  by  Prof.  Cleveland  Abbe,  Assistant, 
under  my  direction,  will  be  found  in  an  appendix. 

INSTEUMENT  DIVISION. 

This  division  has  the  custody  and  care  of  all  instruments,  their  com- 
parison and  adjustment  with  standards,  and  all  questions  relating  to 
the  use  and  construction  of  instruments  are  referred  to  this  division 
for  necessary  action.  About  5,000  instruments  have  been  tested  and 
issued  in  this  division  during  the  year.  Improvements  have  been  made 
in  the  instrument  room  both  as  to  the  method  of  keeping  accounts  and 
as  to  the  character  of  the  records.  All  thermometers  and  rain-gauges 
have  been  carefully  tested,  new  forms  have  been  introduced,  and  exper- 
imental studies  of  instruments  have  been  made  for  the  purpose  of  estab- 
lishing a  normal  barometer,  improvement  in  thermometers,  psychrom- 
eters,  and  other  instruments  used  in  this  service.    The  new  rain-gauge 
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has  been  introdaced  to  A  considerable  extent,  over  one  hundred  and 
fifty  having  been  constructed  during  the  year,  many  of  which  are 
now  in  use.  Preparations  have  been  made  for  the  introduction  of 
smaller  wind-vanes  than  have  generally  been  in  use.  The  large  IG- 
foot  wind-vane  is  unquestionably  too  sluggish  in  its  action,  and  it  is 
proposed  to  substitute  one  of  a  much  smaller  pattern.  Much  prog- 
ress has  been  made  in  the  study  of  atmospheric  electricity  during 
the  year.  For  the  purpose  of  investigating  electrometers,  collectors, 
and  exx>osures,  extended  series  of  experiments  have  been  conducted 
at  Uiis  office.  Six  new  electrometers,  constructed  after  specifications 
prepared  at  this  office,  have  been  ordered  for  the  prosecution  of  these 
studies.  Several  new  stations  have  been  established  throughout  the 
country  at  educational  institutions  where  special  electrical  observations 
are  made.  These  observations  are  collected  and  the  results  published 
in  the  *' Monthly  Weather  Eeview.^  Much  interesting  work  has  been 
done  by  means  of  simultaneous  observations  at  this  office  and  at  the 
Smithsonian  Institution.  In  connection  with  the  subject  of  atmospheric 
electricity  it  may  be  mentioned  that  a  series  of  experiments  are  under 
way  for  the  purpose  of  determining  the  proper  form  and  dimensions  of 
lightning-rod  "  grounds."  This  is  a  matter  of  great  importance  and  the 
results  of  the  investigation  will  be  of  great  practical  value. 

Experimental  study  in  the  methods  of  measuring  ground  tempera- 
tare  by  means  of  electricity  has  been  continued  during  the  year,  with 
very  satisfactory  results.  I  am  indebted  to  Prof.  E.  S.  Morse,  of  Salem, 
Mass.,  and  Mayor  John  Gould,  of  Portland,  Me.,  for  a  series  of  inter- 
esting and  valuable  observations  of  underground  water-temperature. 
A  detailed  repoTt  of  the  work  of  this  division,  by  Prof.  T.  O.  Mdbden- 
ball.  Assistant,  will  be  found  in  an  appendix. 

BOARDS  OF  TRADE. 

The  service  continues  its  co-operation  with  boards  of  trade,  cham- 
bers of  commerce,  and  other  commercial  organizations  in  the  large 
cities  of  the  country,  and  relies  upon  these  associations  for  advice  as 
to  the  distribution  of  reports  and  the  supply  of  weather  indications 
which  may  be  of  interest  in  various  sections  of  the  country.  Many  of 
these  orfir^nizations  have  appointed  committees  to  confer  with  the  Chief 
Signal  Officer  upon  majiters  relating  to  the  Signal  Service  as  far  as  the 
work  of  the  bureau  will  bear  upon  the  commercial  interests  which  they 
represent,  and  I  am  pleased  to  acknowledge  the  valuable  assistance 
which  these  associations  have  rendered  in  aiding  me  to  make  the  Signal 
Service  niore  valuable  to  the  country. 

The  board  of  trade  at  Saint  Paul  has  taken  charge  of  the  State 
Weather  Service  of  Minnesota,  and  under  its  excellent  management 
there  will  be  secured  for  the  wheat-growing  region  of  the  Northwest 
what  the  system  of  cotton-belt  observations  has  secured  for  the  South, 
viz.,  prompt,  accurate,  and  impartial  information  concerning  the  atmos- 
pheric changes,  and  daily  reports  of  rainfall  and  temperature  during 
the  growth  of  the  crop. 

Maritime  associations  of  the  country  acknowledge  the  value  of  the 
Htorm  warnings,  and  have  asked  for  their  extension.  Beports  show 
that  valuable  cargoes  have  been  saved  by  vessels  remaining  in  port  in 
obedience  to  the  warnings  issued  by  this  service.  The  shipping  inter- 
ests of  the  coast  call  for  additional  and  more  extended  information 
timing  the  cyclone  season.  It  is  important  that  this  service  should 
receive  the  first  notice  of  the  development  of  these  storms  in  the  West 
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Indies,  in  time  to  give  telegraphic  notice  of  their  existence,  in  the  va- 
rious ports  of  the  United  States,  several  days  before  the  storm  reaches 
the  coast.  The  bill  now  before  Congress  providing  for  the  establish- 
ment of  six  stations  in  the  West  Indies  expresses  the  demands  of  the 
shipping  interests  of  the  coantry  and  it  should  pass,  as  these  stations 
will  materially  aid  this  service  in  giving  notice  of  the  approach  of  these 
destructive  storms. 

AEOTIO  WOEK. 

The  report  of  the  scientiflc  observations  of  the  Lady  Franklin  Bay 
Expedition  is  in  course  of  preparation. 

The  actual  observations,  covering  nearly  three  years'  hourly  record 
of  pressure,  temperature,  clouds,  rainfall,  auroras,  humidity,  tides,  and 
sea  temperature,  have  been  copied,  and  the  sums  and  means  calculated 
at  Fort  Conger  have  been  checked  and  verified,  and  are  substantially 
ready  for  publication. 

The  appendices,  which  were  to  be  prepared  by  the  U.  S.  Coast  Survej', 
are  in  progress.  The  magnetic  observations  have  been  completed,  re- 
duced, and  discussed  by  that  of&ce.  The  tidal  observations  and  pen- 
dulum work  are  in  the  course  of  preparation,  and  the  complete  report 
will  be  ready  for  the  printer  in  a  few  weeks. 

Apart  from  the  receptions  tendered  by  cities,  corporations,  and  clubs 
in  America  and  Europe,  Lieutenant  (now  Captain)  Greely  has  received 
the  following  distinctive  honors  and  awards : 

The  thanks  of  the  Commonwealth  of  Massachusetts. 

Complimentary  resolution  of  the  Legislature  of  Dakota. 

The  thanks  of  the  British  Government  for  the  return  of  union  jack 
and  soimiralty  dispatches. 

The  founder's  medal  of  the  Boyal  Geographical  Society. 

Complimentary  resolutions  from  the  Geographical  Society  of  Paris. 

Complimentary  resolutions  fix)m  the  American  Geographical  Society. 

Complimentary  resolutions  from  the  Geographical  Society  of  the 
Pacific. 

Election  as  honorary  member  of  the  British  Association  for  the  Ad- 
vancement of  Science;  Scottish  Geographical  Society;  Eoyal  Swedish 
Anthropological  and  G^graphical  Society,  as  well  as  of  other  less  well 
known  associations. 

Sergeant  David  L.  Brainard  htis  received  from  the  Eoyal  Geographi- 
cal Society  the  Back  Grmt  for  1886. 

Some  substantial  reward  should  be  given  to  the  members  of  the  In- 
ternational Polar  Expedition,  and  it  is  hoped  that  Congress  at  its  next 
session  will  recognize  the  successful  work  performed  by  Lieutenant 
Greely  and  his  party  by  providing  promotions  of  the  survivors  and 
support  for  the  families  of  those  who  lost  their  lives  while  serving  with 
this  expedition. 

APPEOPEIATIONS. 

The  appropriations  for  this  service  have  been  expended  under  my 
close  scrutiny  and  in  accordance  with  the  law  authorizing  it.  This 
service  has  been  maintained  and  good  results  secured,  but  it  has  been 
impossible  to  carry  on  the  full  work  of  the  Bureau ;  while  a  slight  in- 
crease in  the  appropriations  would  have  enabled  me  to  largely  increase 
the  benefits  of  the  service  to  the  people. 

Additional  cautionary-signal  stations  should  be  established  on  the 
lakes  to  meet  the  demands  of  those  interested  in  lake  navigation,  and, 
to  make  this  feature  of  the  service  complete,  funds  should  be  supplied 
which  would  enable  me  to  keep  these  stations  open  at  night  during  tho 
storm  seasons;  this  cannot  be  done  now. 
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The  cotton-region  reports  are  becoming  more  valuable  each  year,  and 
there  is  an  increasing  demand  for  the  information  thas  furnished,  but 
the  limited  appropriation  for  this  branch  of  the  service  prevented  me 
from  commencing  this  system  of  reports  at  the  usual  date,  April  1. 
These  observations  should  be  made  continuous  the  full  year,  and  the 
best  results  can  only  be  secured  by  an  increase  of,  the  pay  of  these  ob- 
servers. The  estimates  submitted  for  the  coming  year  have  been  pre- 
pared with  great  care,  and  cover  only  the  absolute  needs  of  this  service, 
which  experience  has  demonstrated  should  be  provided  for.  if  the  work 
of  the  Bureau  is  maintained  on  its  present  basis :  but  the  service  is 
growing,  the  demands  upon  it  are  increasing,  ana  much  more  good 
work  could  be  done  in  the  distribution  of  weather  forecasts,  storm,  frost, 
and  flood  warnings,  if  the  appropriations  for  these  branches  of  the  serv- 
ice were  increased. 

The  improved  modes  of  administering  the  duties  of  the  property  and 
money  division,  inaugurated  by  me,  have  continued,  together  with  some 
changes  made  during  the  year,  in  order  to  make  the  accounts  more  ex- 
plicit and  technically  correct. 

It  is  thought  that  the  accounts  now  made  up  and  rendered  will  be 
satisfactory  to  the  accounting  officers  of  the  Treasury  Department. 

The  advantages  afforded  to  obtain  greater  accuracy  by  having  instru- 
ments compared  with  our  standards,  for  which  no  extra  charge  is  made, 
still  continues  to  induce  many  private  persons,  institutions  of  learning, 
&c.,  whose  voluntary  work  is  of  great  benefit  to  this  service,  to  purchase 
iostrumentb  through  this  office;  and  during  the  year  there  have  been 
two  hundred  and  eighty  instruments  of  various  kinds  purchased,  repre- 
senting a  total  cost  of  $1,907.25. 

These  transactions  have  no  connection  with  the  public  funds  dis- 
bursed by  the  proi)erty  and  disbursing  officer  of  this  service.  This 
office  simply  acts  as  the  agent  of  the  manufacturer. 

There  have  been  1,251  instruments  of  various  kinds  purchased  during 
the  year  for  the  use  of  this  service,  and  1,859  instruments  have  been 
issued  since  the  last  report. 

The  condition  of  the  appropriations  (disbursed  by  this  office)  for  the 
fiscal  year  ending  June  30,  1886,  with  expenditures  thereunder  and 
balances,  with  probable  demands  on  such  balances,  as  required  to  be 
rendered  by  the  act  of  Oongress  approved  May  1, 1879,  is  as  follows : 


Observation  and  report  of  ttonns 

Signal  Serrice 

Maintenance  and  repair  of  military  tele> 
graph  linea 


Ap 


SSd?^ 


ri- 


$240,000  00 
6,600  00 

HOOO  00 


Expended. 


198,010  72 
2,6U82 

20,268  63 


Balances. 


$149.080  28 
2,988  68 

3,736  47 


Probable  de- 
mands. 


1126,980  28 
2,988  68 

8,786  47 


The  amounts  appropiiated  under  the  different  heads  for  the  support 
of  the  Signal  Service,  U.  S.  Army,  for  the  fiscal  year  ending  June  30, 
1886,  are  as  follows : 

Legislative,  executive,  and  Judicial : 

Regular  clerks,  messengers,  Slo $10,660  00 

Scientific  experts,  clerks,  Slo 40,000  00 

Postage-stamps,  postal  nnion  coontriee.  allotted  by  the  Secretary  of 

War 1,069  00 

Stationery,  aUotted  by  the  Secretary  of  War 4,108  00 

Kent  of  buildings  for  Signal  Office 7,500  00 

Contingent  expenses,  allotted  by  the  Secretary  of  War 7, 417  49 

Total 70,754  49 
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Sondry  eivil  expenses : 

Observation  and  report  of  storms  ; 

Mannfactare,  purchase,  and  repair  of  instruments $10, 000  00 

Telegraphing  reports 138,000  00 

Expenses,  storm  signals 11,000  00 

Cutton-belt  reports 7,000  00 

'      Connection  life^aving  stations 1,500  00 

Instrument  shelters 2,000  00 

Rents,<&c.,  of  offices  outside  of  Washington 41,500  OO 

River  and  flood  reports 10,000  00 

Maps  and  bulletins ^ 25,000  00 

Total 246,000  00 

Maintenance  and  repair  of  military  telegraph  lines 24,000  00 

Pay,  &.O.,  of  the  Signal  Corps: 

Pay  of  officers 33,750  00 

Pay  of  enlisted  men 200,151  51 

Mileage  to  officers 5,000  00 

Commutation  of  quarters  to  officers 7,200  00 

Pay  of  contract  surgeons 1,200  00 

Total 247,301  51 

Subsistence  Department : 

Subsistence  and  commutation  of  rations,  Signal  Corps 155, 000  00 

Quartermaster's  Department: 
Regular  supplies- 
Fuel 6,200  00 

Commutation  of  fuel  at  |9  per  month 23,760  00 

Commutation  of  fuel  at  $8  per  month 23,040  00 

Forage  for  mules  and  horses 3,100  00 

Forage  for  officers' horses 1,495  00 

Stationery ! 100  00 

Stoves,  and  repairs  to  heating  apparatus 400  00 

Lights * 150  00 

Straw  for  officers' horses 109  20 

Straw  for  animiUs 217  OCT 

Straw  for  bedding 67  20 

Total 58,638  40 

Incidental  expenses — 

Horse  and  mule  shoes  ..^ 500  00 

Shoes  and  shoeing  of  officers' horses 234  00 

Blacksmith's  and  other  tools 300  00 

Veterinary  supplies :)00  00 

File  apparatus,  disinfectants,  d^c 200  00 

Office  famiture,  FortMyer 100  00 

Total 1,634  00 

Interment  of  officers  and  men 200  00 

Apprehension  of  deserters 120  00 

Transportation — 

Materialsand  funds 25,000  00 

Officersandmen 8,875  00 

Means  of,  mules 1,000  00 

Means  of,  harness i:^  00 

Means  of,  repairs  to 500  00 

Total V 35.505  00 
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Sondiy  civil  expenses — Continaed. 

Qaartermaster's  Department — Continaed. 
Barracks  and  quarters — 

Commatation  of  quarters $84,108  00 

Work  and  supplies  for  Fort  Myer 1,500  00 

Total 85,608  00 

Clothing  and  camp  and  garrison  equipage-^ 

Six  wall-tents,  &o 73  89 

Issues inkind 2,800  00 

Total 2.873  89 

Medical  Department: 

Me^lical  attendance  and  medicines,  officers  and  men.  Signal  Corps  5, 000  00 

Medical  attendance  and  medicine,  officers  with  Signal  Corps. ..  100  00 

Medical  and  hospital  supplies,  Fort  Myer 700  00 

Medicines  from  depots,  d:c 1,000  00 

Materials,  repairs  to  hospital,  Fort  Myer 300  00 

Total 7,100  00 

Ordnance,  &o,,  Fort  Myer 100  00 

Printing  and  binding,  allotted  by  the  Secretary  of  War .  .^ 14, 000  00 

Support  of  the  Army : 

Expenses  Signal  Service,  U.  S.  Army 5,500  00 

Grand  total 954,335  29 

There  is  always  an  accamnlation  at  this  office  of  valaable  Govern- 
ment property,  and  I  would  invite  the  attention  of  the  Secretary  of  War 
to  the  very  inadeqnate  storehoase,  and  recommend  that,  if  possible, 
some  action  maybe  taken  to  famish  storage-room  of  a  better  character 
and  greater  capacity. 

It  woold  seem  that  while  several  estimates  have  been  submitted  for 
a  fire-proof  bnilding  they  have  been  thus  far  ignored,  and  the  accnmn- 
lated  original  records  of  the  service,  the  result  of  the  observations  made, 
together  with  the  valuable  property,  is  worth  protection.  Congress 
should  be  urged  to  favorably  consider  the  estimate  submitted  for  a  fire- 
proof building  adapted  to  the  needs  of  this  service. 

The  work  of  the  Bureau  in  this  city  now  necessarily  occupies  ten 
buildings,  so  located  as  to  require  a  larger  force  of  messengers  and  labor- 
ers than  would  be  required  were  this  work  brought  into  a  single  con- 
venient building.  The  rent  now  paid  for  these  buildings  is  $6,379.96 
per  year.  A  suitable  building  for  the  work  of  this  service  is  located 
on  the  corner  of  24th  and  M  streets,  northwest,  with  about  54,000 
square  feet  of  ground,  owned  by  Mr.  Ferguson,  and  may  be  purchased 
at  the  reasonable  cost  of  $108,000,  and  I  recommend  that  an  appropria- 
tion of  this  amount  be  made  for  the  purchase  of  this  building  and 
grounds,  and  also  that  an  appropriation  of  $42,000  be  made  for  the 
erection  of  the  necessary  storehouses  on  said  ground  for  this  service. 

PBOPEBTY  AND  DISBURSEMENTS. 

The  improved  methods  of  administering  the  duties  of  the  Property 
and  Disbursing  Division  of  this  office  have  continued,  with  gratifying 
results,  and  the  accounts  passed  the  scrutiny  of  the  accounting  officer 
of  the  Treasury  with  few  saspensions,  and  these  have  been  for  a 
technical  informality.  All  vouchers  are  paid  by  checks  drawn  to  order 
and  in  no  case  to  bearer;  this  mode  being  considered  the  safest,  not 
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only  in  transmitting  money,  but  it  also  famishes  the  assurance  that 
the  money  reaches  the  person  for  whom  it  is  intended.  All  requisi- 
tions are  carefully  scrutinized  before  payment  by  a  disinterested  offi- 
cer. The  methods  of  verifying  and  settling  accounts  in  this  Bureau  are 
those  prescribed  by  the  Army  Begulations  and  are  identical  with  those 
which  govern  in  the  Quartermaster's  Department  of  the  Army,  with 
the  adStional  check  that  these  accounts  pass  the  scrutiny  of  the  Ex- 
amining Division  of  this  office  before  they  are  submitted  to  the  ac- 
counting officer  of  the  Treasury. 

The  service  has  been  economically  managed,  and  the  additional  care 
of  the  property,  which  is  widely  distributed  over  the  country,  has 
greatly  increased  the  work  of  the  division.  Under  the  present  rule 
each  article  purchased  is  taken  up  on  a  property  report,  which  is  ren- 
dered quarterly  for  transmission  to  the  Third  Auditor  of  the  Treasury, 
so  that  there  is  not  one  article,  from  the  merest  trifle  to  the  most  ex- 
pensive instrument  that  is  purchased,  but  what  is  carefully  reported 
to  the  accounting  officer  of  the  Treasury. 

The  experience  of  the  past  year  furnishes  additional  reasons  for  re- 
newing my  recommendation  for  the  erection  of  a  Are-proof  building  for 
offices  suitable  for  the  use  of  the  Signal  Service,  as  per  plans  and  esti- 
mates contained  in  Senate  Ex.  Doc.  Ko.  152,  Forty-eighth  Congress, 
first  session,  unless  the  Ferguson  property  be  bought.  The  buildings 
now  occupied  by  this  service  are  insecure,  unsafe  for  the  storage  of 
valuable  property,  and  in  every  way  unsuited  to  its  use. 

The  annual  report  of  Gapt.  Francis  B.  Jones,  A.  Q.  M.,  XT.  S.  A., 
property  and  disbursing  officer  of  the  Signal  Service,  will  accompany 
this  report  as  an  appenqix. 

PUBLIOATIONS. 

The  "Monthly  Weather  Review '^  of  the  Signal  Service  has  been 
regularly  published  during  the  year,  and  this  publication  is  now  recog- 
nized as  one  of  the  most  valuable  productions  of  the  service.  Each 
^^ Review''  contains  a  general  summary  of  the  meteorological  data  col- 
lected at  this  office  during  the  month;  new  featuresi^Jiave  been  added, 
and  improvements  made  during  the  year,  which  render  this  publication 
more  complete.  Charts  are  published  with  this  "  Review,''  showing  the 
movement  of  storms  over  the  United  States  and  the  North  Atlantic 
Ocean,  which  are  of  special  value  to  shipmasters. 

The  "Monthly  Summary  and  Review  of  International  Observations," 
based  upon  the  data  collected  by  mail  without  expense  to  this  service, 
and  containing  the  general  weather  conditions  of  the  northern  hemi- 
sphere, has  also  been  published. 

Work  has  also  been  continued  on  the  publication  known  as  the 
"  Meteorological  Record,"  and  by  special  authority  of  the  Secretary  of 
War  the  printing  of  this  work  for  a  single  year  has  be^i  continued  and 
is  near  completion,  bringing  it  np  to  November,  1878.  This  record  is 
of  special  value  in  the  study  of  storm- movements  in  the  United  States, 
and  some  provision  should  be  made  for  completing  the  printing  of  the 
full  series. 

The  publications  known  as  Professional  Papers  and  Signal  Service 
Notes  previously  issued  by  this  service  have  been  discontinued,  in 
compliance  with  the  law  forbidding  the  publication  of  such  papers  as 
are  not  required  for  the  current  work  of  this  service.  In  this  connec- 
tion I  would  say  that  the  best  results  from  this  current  work  can  only 
be  attained  by  a  careful  study  of  the  observations  collected,  upon  which 
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sncli  work  is  based,  and  therefore  the  discassions  and  generalizations 
by  competent  students  have  a  direct  bearing  upon  the  current  work  of 
this  service,  and  some  provision  should  be  made  for  the  publication  of 
sach  papers. 

OROANIZATION  OF  THE  SIGNAL  CORPS. 

The  necessity  for  grades  of  rank  in  every  military  organization  has 
been  recognized  from  time  beyond  record,  and  good  men  cannot  be  re- 
tained in  the  service  which  offers  no  rewaiti  for  long  and  efficient  work. 

By  retaining  the  experience  of  officers  who  have  served  for  long 
]>eriods  in  this  service  gi'eat  economies  can  be  secured  each  year  and 
serious  mistakes  avoid^. 

The  recommendation  of  the  Joint  Commission  of  Congress  investi- 
gating the  Signal  Service,  relative  to  officers  of  long  experience,  should 
receive  the  approval  of  Congress,  and  some  provision  be  made  for  the 
promotion  of  the  officers  of  the  Signal  Corps,  based  upon  length  of  serv- 
ice and  ability  to  perform  the  duties  which  may  be  required  of  signal 
officers. 

I  am,  very  respectfully,  your  obedient  servant, 

W.  B.  HAZEN, 
Brig,  and  Bvt.  Maj.  Oen.y  Chief  Signal  Officer^  U.  8.  A. 

Hon.  William  C.  Endioott, 

Secretary  of  War. 
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APPENDIX    X. 

REPORT  CF  THE  OFFICER  IN  CHARGE  OF  THE  DIVISION  OF  MILITARY 

SIGNALING. 

Signal  Oitics^  Wab  Dxpabimxnt, 

WaahkHfUm  0U$,  Jul$  4, 1686. 

Sib:  I  have  the  honor  to  rabmit  the  following  report  of  the  operationa  of  the  military 
dgnaHng  division  for  the  year  ending  Jane  30, 1860 :  On  the  recommendation  of  the 
Chief  Signal  OfScer,  the  Adjntant-General  iaaned  orders  (General  Orders,  No.  109, 1885) 
OD  October  12,  directing  that  instmctions  be  given  and  practice  had  in  military  signal- 
ing at  all  military  poets,  and  that  monthly  reports  be  rendered  to  the  Chief  Signal 
Officer.  Suitable  forms  for  reports  were  at  once  prepared,  and  a  snpply  sent  to  each 
acting  signal  officer.  At  this  office  the  practice  in  fi^d  signaling  was  continued  until 
NoTemb^  1,  a  daily  detail  being  made  for  that  purpose.  A  company  of  thirty  care- 
fblly  selected  men  was  enlisted  for  the  purpose  of  maJdng  them  experts  in  all  kinds  of 
signaling,  and  having  them  ready  at  a  moment's  notice  for  field  duty.  This  company 
is  now  under  instruction  at  Fort  Myer.  except  two  of  its  members,  who  are  serving  in 
Arizona  with  General  Miles.  During  the  latter  part  of  1665,  the  advisability  of  adopt- 
ing a  new  code  suitable  to  all  kinds  of  visual  signaling  was  considered,  and  on  recom- 
mendation of  the  Chief  Signal  Officer  a  board  was  appointed,  consisting  of  the  Chief 
Signal  (MScers  of  the  Army  and  of  the  Navy,  and  other  officers,  to  select  a  suitable  code. 
As  a  result  the  Continenttd  Morse  Code  was  adopted  in  orders  from  the  AdjutantrGto- 
eral's  Office  for  use  in  and  between  the  Army  and  Navy.  The  same  order  prohibited 
*  the  use  of  any  other  code. 

New  code-cards  were  at  once  issued  to  the  Army  and  Navy,  and  a  new  cipher  disk 
(also  adopted  upon  the  recommendation  of  the  board)  was  supplied  to  both  services. 

During  the  year  many  experiments  and  tests  were  made  with  a  view  of  improving  on 
the  old  signal  equipments,  and  upon  the  recommendation  of  the  Chief  Signal  Officer,  a 
board,  consisting  of  Major  Yolkmar,  Lieutenant  Dunwoody,  and  Lieutenant  Maxfield* 
was  appointed  to  consider  and  report  upon  new  equipments  devised  by  Lieut.  B.  M. 
PnxBsell,  Signal  Corp^  After  several  severe  tests,  the  board  found  these  new  equip- 
ments were  in  many  respects  superior  to  the  old,  but  was  not  willing  to  recommend 
their  adoption  until  fhUy  tested  by  actual  use  in  the  field.  On  the  recommendation  of 
this  board  25  sets  of  the  new  equipments  are  now  in  course  of  construction,  and  will  be 
sent  to  the  different  militaiy  headquarters  for  final  test. 

The  muiuscript  of  a  new  manual  of  signals  was  prepared  early  in  the  fiscal  year,  but 
it  cannot  be  submitted  for  action  until  the  question  of  the  adoption  of  new  equipments 
is  finally  settled. 

Daring  the  year  346  requisitions  for  signal  equipments,  stores,  &c,  were  received  and 
action  t&en  thereon.    The  issues  to  militaiy  posts  consisted  of: 

Kit  esses No—  62 

4-foot  flags — do—  218 

2-foot  flags do—  42 

Jointed  staflb — do—  127 

HaveEsacka,  pliers,  andsdssors do—  73 

Canteens  and  fhnnels do—  58 

Flying  and  foot  torches,  together  with  the necesaaiy  extinguishers,  flame-shades, 

andwormers..*. No..  62 

Manuals  of  signals . do—  35 

Wands do—  294 

BaUsofwicking — - do—  665 

Boxes  of  matches i — do—  263 

5^Bllon  oilcans do—  2 

OU gallbns-  193 

Teksoopes No—  42 
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Marine-glaases —.—... ^o. 

Heliographs — do. 

Sounders : do. 

Keys . do. 

Relays do. 

Switch-board do. 

Lightning  arresters  ..« ... •• • do. 

Tdephones — do. 

Pairs  climbers . .... — . ..... ...... do. 

Catting-pliers ... .......... . do. 

Vices .. . do. 


Doable  connectors -. ... — - -.....--...... do. 

Wrench '. .-. . do. 

Electric  call-bells do- 

Transmitters .- do. 

Galvanized  and  insnlated  wire  (about) feet. 

Es^le (round)  batteries No. 

Lecianch^  cells . .. do. 

Sulphate  of  copper . pounds. 

Sal  Amoniac . . ... do- 

£xtm  cincB No. 

Insulators do. 

Insulator  brackets . do. 

Spikes do. 


Compasses do. 

Anemometer do. 

Camp-stools do. 


19 

19 

U6 

62 

8 

1 

3 

11 

2 

13 

3 

12 

1 

20 

2 

56,000 

117 

10 

609 

27 

73 

72J 

541 

50 
o 

1 

4 


In  addition  to  the  above  there  were  sent  to  General  N.  A.  Miles,  commanding  Depart- 
ment of  Arizona,  during  the  months  of  May  and  June,  34  heliographs,  10  telescopes,  30 
marine  glasses,  and  1  aneroid  barometer.  These  were  sent  partly  from  this  office  and 
partly  from  military  posts.  Eleven  men  were  also  ordered  to  report  to  him  for  purposes 
of  signaling  in  connection  with  his  Indian  campaign. 

Dcmng  the  year  669  reports  of  instruction  and  practice  in  military  signaling  were  re- 
ceived from  military  posts. 

The  following  is  a  summarized  statement  of  the  number  of  officers  and  men  who  re- 
ceive instruction  in  military  signaling  at  the  various  military  posts  since  the  month  of 
March,  when  the  instruction  in  the  new  code,  referred  to  above,  b^s^an: 


•  •••>•  ••••«•  •#»■»>■>•»»—•••»•■»»•••*——••••••• 


•  ••••••••••••»••••«•••••••••• 


».»•■»■—#••>•••—•■»•■>••#••—• 


•••«•••••••  ••••••••••*•  >»••»•—■•••■■■ 


■  »«•»»••*•■>■>••»♦•—•»•■•«<  *»»<>■<■»• 


Department  of  the  BMt: 
Wayne,  Mich.... 

Brady,  Mioh.  .....< 

Maokinao,  Mich.......... 

IrOTtMff  Sit   ••••..••.••.MM 

Niagara,  N.  T.. 

Ontario,  N.  ¥..• 

Madiaon  Barraeks,  N.  T.. 

PlaUsburflT  Barracks,  N.  T 

jrreoio,  j>e».^^. .....«.••«•«*».....»....».......■. ...M 

Warren,  Haaa. 
Adams,  R.  L.... 

TrumboU,  Oonn 

Uamilton,  New  York  Harbor...M.M 

Wadsworth.  N.  Y mm 

Ck>lumbiis,New  York  Harbor. 
Schuyler,  New  York  Harbor, 
xttcUenry,  oiq^  ••••••••••••».•»•••• 

Washington  Barracks,  D.  O 
jftonroe,  va.. .•.«••■»».«■■»»»•««•» «. 
Saint  Francis  Barracks,  Fla 

Barrancas,  Fla 

Mount  Yemon  Barracks,  AJa... 

Jackson  Barracks,  La , 

Little  Rock'Barracks,  Ark., 
Newport  Barracks,  Ky. 


—  — —  s«  •  »••  •••••• 


—•>••»»••—••»»•—» 


»#—>■•  »»•••<»>•»•• — -  — 


••••••— s— •••—•»•■■— >» 


»••••••••«•••  •>»»••»♦»»♦••*•■>>••••#»■••—■ 


•••••••••••••  •••••• 


•  sssaassss »••••»   ••— — >•••  w— as 


>•••••••«•••«• 


— •—••••— as 


>•«•••  ••••••••• 


•••«•••••••••••••••«••••• 


••••••  ••••••••••••••••••■•••«••••••••• 


March. 


8 
0 
0 
1 
0 
0 
0 
0 
0 
0 
2 
0 
k 

0 
1 

1 

• 

1 

0 
2 
0 
1 
0 
1 
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8 

0 

18 

4 
0 
8 
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7 
4 

10 

8 
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4 
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4 

• 

6 
0 
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8 
8 
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4 
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ApriL 


2 

0 
0 

1 

0 
0 
0 
0 
0 
0 
2 

0 

k 

0 

1 
1 

0 

1 

19 
2 
0 
1 
0 
1 
0 
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6 

0 
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6 
8 
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0 
8 
0 
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4 

11 

4 

«6 

6 

0 

4 

8 

8 

6 

4 
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May. 


8 


2 

0 
0 

1 

0 
0 
0 
0 
0 
0 
2 
0 
1 
0 
1 
1 
0 
1 
0 
2 
0 
1 
0 
1 
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5 
0 
8 
4 

6 

8 

18 

8 

e 
e 

10 
6 
8 
4 

11 
4 

«8 
6 

89 
8 

16 
5 
6 
4 
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June. 


2 
0 
0 
1 
0 
0 
0 
0 
0 
0 
2 
0 
2 
0 
1 
1 
0 
1 
0 
2 
0 
1 
0 
2 
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5 

13 

«8 
4 
6 
8 

17 
7 
6 
9 

10 
4 
7 
8 

U 
4 

«8 
6 

83 
4 

14 
8 
4 
8 
5 


•.  Also  two  companies. 


*.  Entire  command. 


9.  Batteries  D,  Q  and  |. 
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BafbTiLD 
CnMer.M' 

Rand^Ll 


Poptw  Biver.MoDt.—. 

HnelllDic,  Minn 

BoUr.  Dak 


seift 


D.  A.  Bowel],  Wr« .... 


DejiartmeDt  of  tlis  If 

Ell  kM,  Tex „. 

Qlbaon.  IniLT^.. 
IteDo.Ia<l.T. 


Supply.  Ind.  T 


I.70D.  Colo. 


Mucr.  N.  Mes^. 


BmnioD,  N.  Hex.. 
Winnie,  N.  lUz 
Ai«3iB,ArH....„ 
Boirle.  Aria. 


MeDoweU,  AiUTZ!!! 


Vhipple  Btfimafc^ArU..— 


OMKltD.Tei„. 


Dtl  Blo.Tex 

MelDtoduTm.... 


i<ialuid,ba 
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Dq;wrtineiit  of  Columbia : 
Boifl4  BMrracks,  Idaho.. 

Oanby.Wash.  T 

CkBiir  d*  Alene,  Idaho 


Klamath;  Ona;. 

Spokane,  Wash.  T... 
T^WDMod,  Wash.  T 
Vanooaver  Barracks,  Wash.  T ....... 

Walla  Walla*  Wash.  T 


•••••»#»••>•••••••••»•■>»»»■>«■■» 


Department  of  Califbnila. 
Aloatras  Island,  Oal.... 

Angel  Island,  OaL. 
Benioia  Barracks,  GaL.... 

Bidwell,Oal 
Oaston,GaU 
Halleok,  Nev..., 
MoDermit,Nev«...... 

Winfleld  Scott,  GaL. 

Mason,  G^L. 

Presidio  of  San  Franoisoo,  OaL... 
San  Dieso  Barraoks,Cal...... 

West  Point,  N.Y... 
WiUetsPoint,N.Y 
Myer,  Va 


>••■•••••»••—»»■•••  ■saee* 


Ttfarrh. 
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0 
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May. 
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••  BepoTts  missinff. 

K  In^imotion  in  old  code. 


•.  Cadets. 

^.  All  offioets  and  men  practicing  in  field. 


Mneh  valuable  information  was  collected  from  abroad  during  the  jear  in  r^ord  to 
rniUtuy  BJgnaling,  and  fourteen  translationa  were  made  from  German,  French,  and 
Banishpapera upon  that  subject 

very  respectfully,  your  obedient  servant, 

B.  M.  PUESSELL, 
Second  lAeuienant,  Signal  Corps,  U*  S.  A. 
The  Chikf  Signal  Officer  17.  S.  Abmy. 


*  Office  Chief  Signal  Officer,  Augwt  6, 1886. 

In  view  of  the  failure  of  Congress  to  provide  for  the  maintenance  of  the  school  ot 
militaiy  signaling  at  Fort  Mjer,  Virginia,  during  the  current  year,  I  submit  the  follow- 
ing postscript  to  my  report  dated  July  4,  1886: 

With  the  abolishment  of  Fort  Myer,  Ya.,  as  a  school  of  instruction  for  the  Signal 
Service,  the  Army  has  been  deprived  of  the  means  to  properly  maintain  and  improve 
this  important  branch  of  the  service.  Every  civilized  nation  recognizes  the  necessity  of 
an  organized  field  tel^raph  for  strategic  and  tactical  puri>oses  of  modem  warfitre,  and 
it  is  urgently  recommended  that  the  post  again  be  placed  under  the  control  of  the  Chief 
Signal  Officer,  not  only  for  the  purpose  of  instructing  the  enlisted  force  of  this  service 
in  its  meteorological  duties,  but  mainly  because  Fort  Myer  offers  great  facilities  for  the 
maintenance  and  further  improvement  of  the  field  telegraph  and  visual  signaling.  .  The 
Grerman  general,  von  Chauvin,  fully  recognized  the  necessity  of  an  organized  signal  corps 
when  he  said :  '  'As  every  other  branch  of  the  army  intended  for  military  actions  marches 
to  the  battle-field  fully  prepared  by  uninterrupted  drills  in  time  of  peace,  the  same  must 
be  done  in  case  of  the  field  tel^raph.  All  arms  are  being  perfected,  and  are  increased,  and 
the  same  care  must  be  bestowed  upon  the  field  telegraph.  From  experiences  in  the  last 
campaign  (Franco-Prussian  war,  1870-'71),  and  in  view  of  the  progress  of  other  armies, 
the  necessity  of  oiganizing,  in  peace  time,  a  field  telegraph  corps  shows  itself  forcibly, 
and  in  this  way  only  can  the  field  telegraph  succeed  in  complying  with  the  materially 
increased  requirements  of  modem  wadhre."  It  cannot  be  denied  that  a  neglect  of  this 
branch  of  the  military  service  ma^  have  serious  consequences,  which  would  be  keenly 
felt  should  the  United  States  become  involved  in  any  confiict  with  foreign  powera. 
Below  I  propose  to  show  briefly  the  organization  of  the  military  telegraph  of  foreign 
powers  and  improvements  made  by  them  to  keep  abreast  with  the  times. 

It  will  be  observed  that  the  organization  of  the  military  field  telegraph  differs  in  dif- 
ferent countries.    Thus,  for  instance,  Spain,  inclosed  by  chains  of  mountains,  has  intrp- 
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dnoed  and  organized  a  monntain  tel^raph,  i.  f.,  the  telegraphic  sapplies  are  transported 
bj  mnleB  inwtead  of  wagons,  as  is  done  in  more  level  countries;  and  the  topographical 
conditions  of  Austria  require  for  the  Austrian  field  telegraph  formation  tiie  greatest 
diyersity.  We  find,  therefore,  in  that  country  not  only  permanent  and  semi-permaneni 
lines,  but  also  field  and  mountain  telegraph  systems,  including  the  optical  and  acoustio 
telc^^pb.  Other  causes  of  variation  in  tlie  organization  are  found  in  the  systems  of  re- 
croiting.  In  countries  where  the  government  has  control  of  the  state  telegraph  the 
permnmel  is  recruited  fh>m  the  operators,  while  some  countries  have  purely  military  and 
others  a  mixed  perBonnel, 

Dranee, — ^In  this-oountry  the  field  telegraph  corps  is  formed  only  with  the  outbreak  of 
a  war.  The  Vnanagement  of  the  whole  Is  conducted  by  officials  of  the  state  telegraph, 
and  the  necessary  work  is  done  by  civilians  without  iht  asslstanoe  of  officers.  Soldiers 
are  only  used  as  train  escorts  and  patrols.  Only  such  civilians  are  recruited  from  the 
state  tdegraph  as  belong  to  the  reserve  of  the  army;  they  are  subject  to  military  law 
and  have  all  rights  and  duties  in  common  with  the  soldier.  The  field  telmaph  director- 
general  is  under  the  orders  of  the  commander-in-chief  of  the  army  and  &  stationed  at 
headquarters.  Upon  mobilizing  the  army  a  field  telegraph  corps  is  at  once  organized 
iar  each  army  corps,  and  oompris(BS  the  following  elements: 

1.  Field  telegraph  direction. 

2.  Field  and  mountain  telegraph  sections. 

3.  Semi-permanent  telegraph  sections. 

4.  Means  of  transport  which  may  be  furnished  by  the  proper  militaiy  authorities. 

5.  Sufficient  personnel  and  material  for  the  service  of  state,  fortification,  field,  and 
reserve  lines. 

The  sections  of  the  field  and  mountain  telegraph  and  six  sections  of  the  semi-perma- 
nent telegraph  are  permanently  oiganized,  but  are  only  mobilized  in  case  of  war,  and 
take  part  in  the  great  maneuvers  of  the  army  corps  by  direction  of  the  secretary  of 
war.  The  former  sections  are  charged  with  the  maintenance  of  tdegraphic  communi- 
cation between  operating  bodies  of  troops,  and  the  latter's  duties  consist  in  connecting 
the  field  lines  with  the  iftate  telegraph.  The  number  of  sections  to  be  attached  to  a 
singly  operating  army  depends  upon  the  strength  of  the  army,  but  each  section  consists 
of  one  chief  of  section,  three  chiefs  of  station,  nine  operators,  and  twenty-six  laborers. 

Lately  important  progress  has  been  made  in  the  advance-post-telegraph  service,  and 
forty  cavalrymen  an  sent  each  year  to  the  school  at  Saumur  to  be  instructed  in  mili- 
1^  telegraphy.  These  men  are  selected  after  examination  in  reading,  writing,  and 
arithmetic,  and  receive,  after  having  faithfully  served  their  enlistment,  an  appointment 
in  the  state  telegnq)h  department,  to  be  again  taken  into  service  in  the  field  telegraph 
at  the  outbreak  of  a  war.  In  addition  to  this  school  of  instruction  for  enlisted  men,  a 
new  bramsh  of  military  telegraphy  has  but  recently  been  added  to  the  course  fi>r  officers 
at  the ''  Ecole  Militaire  Su^eure." 

AwdricL — Austria  was  one  of  the  first  countries  to  create  a  field  tel^praph.  As  early 
m  1852  and  1853  the  war  department  had  a  field-telegraph-station  wagon  constructed 
which  took  part  in  the  military  exercises.  The  management  of  the  field  telegraph  is 
under  supervision  of  officials  of  the  state  telegraph,  who  also  perform  the  station  duty, 
and  soldiers  were  used  for  the  transport  of  material  and  building  of  lines;  but  this  or- 
ganization was  modified  by  an  imperial  order  in  1883,  which  created  a  regiment  of  rail- 
ways and  field  telegraphs.  In  time  of  peace  this  regiment  consists  of  two  battalions  of 
four  companies  each,  and  eighteen  non-commission^  officers  and  soldiers  of  each  of  these 
companies  and  about  twenty  volunteers  of  one  year  are  in  each  year  especially  prepared 
fiyr  the  telegraph  service.    In  case  of  war  this  regiment  is  organized  as  follows : 

Three  directions  of  field  telegraph  of  the  first  fine. 

Three  directions  of  field  telegraph  of  the  second  line. 

Forty-three  sections  of  field  telegraph. 

Three  sections  of  mountain  telegraph. 

Seven  companies  of  the  r^^ent  form  forty-two  sections  of  field  telegraph,  and  the 
eighth  company  forms  one  field  section  and  three  mountain  sections.  These  latter  three 
sections  operate  in  mountainous  countries,  and  telegraph  material  is  carried  by  pack 
mnim^liy-  Each  field  section  comprises  1  officer  and  52  enlisted  men,  and  each  mountain 
section  1  officer  and  30  enlisted  men.  Each  direction  of  the  first  line  consists  of  2  offi- 
cers and  4  men  (1  operator  and  3  orderlies),  and  each  of  the  second  line  of  2  officers  and 
3  men  (1  operator  and  2  orderlies),  while  the  whole  is  under  supervision  of  a  director  of 
telegraphs,  with  a  captain  as  assistant 

Germany, — ^The  organization  of  the  military  telegraph  in  Germany  resembles  much 
that  d»cribed  for  France.  There  are  no  special  troops  as  operators,  and  in  time  of  war 
this  service  is  performed  by  employes  of  the  telegraph  department;  but  the  lines  are  built 
by  pioneer  soldiers,  and  the  supervision  of  the  line-works  is  in  the  bands  of  engineer 
oAoefSL  At  the  outbreak  of  the  Franco-Prussian  war  in  July,  1870,  there  were  in  Prus- 
■a  4  fi^  and  3  sexni-permanent  telegraph  divisions;  these,  however,  were  soon  found 
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Co  be  insafflcient,  and  3  additional  field  and  2  eemi-pennanent  telegraph  divisions  were 
formed.  ,  Including  the  Bavarian  and  Wortemborgian  tel^gn^h  troops,  the  entire  corps 
consisted  of  10  field  and  5  semi-permanent  telegraph  divisions.  In  the  Prussian  armj 
each  field  telegraph  division  consisted  of  4  officers,  1  sui'geon,  7  civilian  operators,  and 
135  non-commissioned  officers  and  privates;  each  semi-permanent  field  telegraph  division 
consisted  of  2  officers,  21  civilians  of  the  state  telegraph,  24  laborere,  and  87  non-com- 
missioned officers  and  privates.  This  corps  in  the  short  space  from  June  16,  1870,  to 
August  10,  1871,  constructed  1,765  kilometers  of  field  lines,  804  kilometers  permanent, 
and  reconstructed  8,285  kilometers  of  telegraph  lines,  and  the  number  of  stations  es- 
tablished amounted  to  611.  Since  then  50  compete  advance-post  telegraphs,  at  present 
used  for  fortification  service,  have  been  introduced,  and  a  war  telegraph  inspection  cre- 
ated. This  permanent  inspection  of  the  militaiy  telegn^[>h  is  stationed  at  Berlin,  and 
consists  of  a  colonel,  a  miyor,  and  4  engineer  officers.  It  has  chaige  of  the  telegraph 
material,  testing  of  new  inventions,  study  of  the  organizations  of  foreign  military  tele- 
graphs and  kindred  subjects. 

In  1875  the  total  penonnel  of  the  field-telegraph  column  consisted  of  36  engineer  offi- 
cers, 12  train  officers,  84  telegraph  officials,  1,080  pioneers,  and  600  train  soldiers;  add- 
ing to  this  the  surgeons  and  laborers,  the  total  strength  would  be  nearly  2,000  men. 

Rustia, — This  country  has  a  permanent  telegraph  corps,  which  is  completed  at  the 
outbreak  of  a  war.  Civilians  of  the  state  telegraph  are  only  used  in  the  second  and  third 
lin&of  the  field  telegraph.  In  1873,  when  the  army  was  reoiganized.  seven  field  tele- 
graph parks  were  created,  stationed  at  St  Petersburg,  Warsaw,  Riga,  Tifiis,  and  Kiew. 
Each  park  consists  of  3  divisions,  viz,  1,  flying  division;  2,  semi-permanent  division;  and, 
3,  reserve  division;  and  each  division  has  a  strength  of  1  officer,  3  non-commissioned  offi- 
cers, and  35  privates.  The  organijEation  of  a  galvanic  service  of  the  engineer  corps  in 
1884  proves  the  great  appredation  in  which  the  telegraph  is  held  in  higher  military 
circles.  This  service  examines  all  discoveries  and  inventions  relating  to  telegraphs, 
mines,  and  torpedoes,  and  gives  advice  upon  their  adoption  for  army  use. 

J^n^toiMJ.— Civilians  are  entirely  excluded  ^m  the  organization  of  the  field  telegraph. 
The  permanent  corps  is  formed  of  Division  C  of  the  Royal  Engineers,  and  is  allied 
'^Royal  Engineer  Telegraph  Corps.''  Besides  this  corps,  two  companies  of  the  Royal 
Engineers  are  always  under  instruction  in  telegraphy  at  the  Chatham  Telegraph  School. 
The  corps  is  stationed  at  Aldershot)  and  is  exercised  daily  in  train  drill  and  station 
duty,  and  takes  part  in  the  maneuvers.  It  consists  of  6  officera  and  245  men.  Strategi- 
cally, the  EnglifiSi  field  telegraph  is  divided  into  four  well-defined  branches: 

1.  State  and  fortification  telegraph. 

2.  Semi-permanent  telegraph. 

3.  Field  telegraph. 

4.  Visual  signals  with  fiags,  torches,-  lights,  &c. 

The  troops  receive  thorough  instruction  in  telegraphy  in  all  its  branches  at  the  school 
at  Chatham.  From  March,  1869,  to  April,  1872,  209  officers  and  322  men  received  a 
course  of  instruction  at  this  school. 

Spain, — Until  1876  the  telegraph  service  in  the  Spanish  army  was  performed  by  civil 
employ^  but  at  this  time  a  new  regiment  {El  Rcgimiento  MonUulo)  was  formed  from 
the  then  existing  engineer  troop,  consisting  of  pontoneers,  railway  troops,  and  the  field 
telegraph  peraonneL 

The  ^'^^mienio  Montado**  is  divided  into  two  battalions  of  four  companies  each. 
Two  companies  of  the  second  battalion  form  the  field  telegraph  corps,  each  having  a 
strength  of  4  officera  and  233  men.  Each  company  is  divided  into  four  sections,  and 
the  eight  sections  of  the  telegraph  corps  carry  sufficient  material  (upon  the  backs  of  pack- 
animiSs)  to  construct  a  cable  line  of  220  kilometera  in  length,  and  to  establish  32  tele- 
graph, 32  heliograph,  40  acoustic,  and  8  advance-i)ost  stations. 

The  recruits,  after  enlistment,  have  to  undergo  a  practiced  and  theoretical  course  of 
instruction  in  electric  and  visual  telegraphy  untU  fitted  for  the  duties  required  of  them. 

Belgium, — ^The  Belgian  field-telegraph  corps  is  composed  of  two  companies,  each  con- 
sisting of  4  officers  and  81  men,  which  force,  in  case  of  war,  is  increased  to  209  men. 
One  of  these  companies  has  charge  of  the  state  lines,  which  during  war  may  be  taken 
for  military  purposes,  and  the  other  has  chance  of  the  field  telegraph.  The  term  of 
service  of  these  operatora  is  three  years,  and  during  this  time  the  men  receive  constantly 
thorough  practical  and  theoretical  instruction  in  the  difierent  branches  of  their  service. 

Hoiland. — ^The  Dutch  army  has  a  battalion  of  sappera  and  minera  of  eight  com- 
panies, one  of  which  is  a  company  of  railways  and  tel^raphs  and  constitutes  the  tele- 
graph and  signal  corps  of  Holland.  This  company,  in  time  of  peace,  consists  of  6  offi- 
oere  and  184  men^  and,  when  mobili^,  is  increased  by  recruiting  from  volunteera  and 
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tmploy^s  of  the  state  telegraph,  who  must  be  acquainted  with  the  manipulation  of  tele- 
graph iniitnunents  and  optictd  signals. 

itofy.— The  military  tel^^ph  service  of  Italy  consists  of  six  companies  of  the  regular 
aroiy,  divided  into  two  divisions  of  three  companies  each,  and  of  two  companies  of 
militia-men,  the  whole  b^onging  to  the  third  regiment  of  engineers. 

Each  company,  in  time  of  peace,  consists  of  4  officers  and  112  men,  which  numbers 
are  increased  to  6  and  250  respectively,  when  the  company  is  placed  on  war  footing. 
One  of  Uiese  companies  is  stationed  at  Rome  and  the  five  others  at  Florence,  and  each  re- 
ceives annually  special  technical  instructions  in  telegraphy. 

Sweden. — In  1971  a  field-telegraph  corps  was  created  in  Sweden,  consisting  of  one  com- 
pany, after  experiments  had  been  made  in  the  two  preceding  years  by  the  engineer  corps 
as  to  the  telegraph  material  most  suitable  fbr  the  circumstances  of  that  army.  This 
signal  company  is  stationed  at  Stockholm  and  consists  of  4  officeisand  124  men.  When 
placed  on  war  footing  as  many  subdivisions  are  made  as  may  be  required,  but  each  vnll 
have  a  strength  of  1  officer  and  77  men.  The  training  of  the  telegiaph  soldier  consists 
of  a  genial  military,  technical,  and  mental  culture,  besides  of  drilling  in  the  duties 
of  the  trained  soldier,  namely: 

(a)  General  military  training  consists  of  general  military  service  and  army  organiza- 
tion; sanitary  instruction;  infantry  drill;  science  of  arms  and  target  practice;  march- 
ing; gymnastics  and  ^^uard  duty. 

(6)  Technical  traimng  consists  of  practical'geometry,  mechanics,  and  surveys;  pioneer 
service  and  field-telegraph  service. 

(c)  Mental  training  consists  of  reading,  writing,  and  arithmetic.     , 

Portrngal, — According  to  the  military  law  promulgated  in  1884,  the  Portuguese  army 
comprises  a  n^ment  of  engineer  troops,  consisting  of  two  active  battalions  of  four  com- 
panies each,  and  one  reserve  battalion,  also  containing  four  companies.  The  second  com- 
pany of  the  second  battalion  constitutes  the  telegraph  corps  of  the  Portuguese  army. 
The  operators  of  this  company  are,  when  in  the  field,  placed  directly  under  the  orders 
of  the  commander-in-chief 

Swiuerkmd, — ^The  military  telegraph  service  in  Switzerland  is  performed  by  the  engi- 
neer corps,  consisting  of  eight  battalions.  Each  of  them  constitutes  a  company,  which  is 
divided  into  two  sections,  namely:  thatof  telegraphs  and  tiiat  of  railways.  The  duties  of 
the  former  consist  in  establishing  and  manning  field-telegraph  linea,  and  those  of  the 
latter  in  the  destruction  and  rebuilding  of  railways.  The  personnel  of  a  telegraph  sec- 
tion comprises  2  officers  and  38  men,  including  9  operators,  and  carries  sufficient  material 
for  the  construction  of  20  kilometers  of  line. 

Titrkey. — During  the  Turko-Russian  war  Turkey  had  no  organization  for  a  military- 
telegraph  service,  and  civilian  employ^  performed  that  duty;  but  in  1882  a  German 
envoy  was  sent  to  Constantinople  at  the  request  of  the  Turkish  Government,  withaview 
to  leoiganize  the  Turkish  army.  According  to  the  proposed  reorganization  the  Turkish 
anny  was  to  consist  of  thirteen  army  corps,  each  containing  one  tdegraph  company.  It 
is  not  known,  however,  at  this  writing,  whether  this  proposed  reform  went  into  e£^t. 

BoumoMia. — ^The  engineer  troops  of  the  Roumanian  army  comprise  four  battalions  of 
five  companies  each.  The  first  company  of  each  battalion  constitutes  the  telegraph  and 
railway  company.  The  administraUons  of  telegraphs  designates  the  force  and  matocial 
necessary  to  complete  the  telegraph  sections  at  the  breaking  out  of  a  war,  and  the  per^ 
Mind  is  xecmited  from  the  reserve  and  from  the  militia. 

Servia, — ^The  successive  transformations  in  the  Servian  army  since  the  Turko-Russian 
war,  have  always  had  a  tendency  to  increase  the  military  force  of  the  new  kingdom. 
When,  therefore,  the  army  was'  reorganized  with  the  beginning  of  the  year  18S,  the 
force  of  the  standing  army,  which  waa  9,524,  was  a  little  more  than  doubled.  In  case 
of  war,  the  call  upon  the  reserve  increases  the  army  of  the  first  line  to  about  107,000 
men,  and  to  this  army  there  are  assigned  two  telegmph  sections,  whidi  are  formed  at 
the  moment  of  mobilization. 

Greece, — According  to  the  laws  of  1881,  regulating  the  organization  of  the  Greek 
army,  the  telegraph  duty  in  the  field  is  performed  by  18  civilian  employes  attached 
to  the  command  of  the  army. 

Nofwajf, — ^There  is  at  present  no  regularly  organized  field  telegraph  or  signal  corps  in 
Norway,  and  the  duties  pertaining  to  that  branch  of  service  are  pc^ormed  by  the  engineer 
brigade. 

Britith  India. — ^In  India  there  exists  a  permanent  military  telegraph  company  which 
at  the  breaking  out  of  a  war  is  completed  by  qualified  military  operators  who  have  re- 
ceived instruction  either  in  England  or  India,  and  by  state  telegraph  officials,  and  this 
fofce  is  regulated  according  to  circumstances  and  the  needs  of  the  service.  Much  use  is 
Bade  of  optical  signals,  flags  by  day,  torches  by  night;  and  heliograph  by  day  and  night 
have  been  found  very  valuable  in  the  Indian  campaigns,  and  the  troops  of  all  the  regi- 
■Mats  are  Instructed  in  these  duties. 
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Japan, — ^The  field  telegraph  corps  of  the  Japanese  army  was  first  organized  in  1680 
and  placed  under  the  control  of  the  general  staff.  According  to  the  present  form  of 
organization  operators  and  men  are  chosen  from  among  volunteers  only  who  have  passed 
the  required  examination,  and  the  term  of  serdce  is  seven  years.  The  operators  and 
line-men,  after  entry  into  the  service,  receive  a  special  course  of  instruction,  that  of  the 
former  laisting  one  year  and  that  of  the  latter  six  months.  This  corps  has  also  charge  of 
the  transmission  of  militanr  messages  by  means  of  optical  telegraphy.  The  total  force 
of  this  corps,  including  omcers,  reaches  207,  which  number  is  increased  to  373  in  time 
of  war. 


APPENDIX   2. 

RZ7LE8  AND  BEQULATI0N8  FOB  THE  INDICATIONS  DIVISION. 

lN8TBUCnONS\  SIGNAL  OfFICB,WAB  DEPABTMENT, 

No.  34.      /  Washingtm,  Jvly  15, 1886. 

1.  The  mles  and  regalations  for  the  indicatioDS  division  (InstmctionB  No.  22,  series  of 
1885)  are  amended  to  read  as  fbllows,  to  take  efifect  August  1: 

2.  Before  taking  charge  of  the  indications  division  the  officer  assigned  will  report  to 
Uie  Chief  Sigpal  Officer  for  instructions.     (Ins.  13,  1884.) 

3.  The  indications  officer  will  have  charge  of  the  division  for  the  preparation  of  syn- 
opsis and  indications,  which  will  be  designated  as  the  indications  divuion.  He  will  care- 
fully scmtinize  the  charts  and  latest  reports  and  call  the  especial  attention  of  the  indi- 
cations board  to  all  meteorological  conditions  requiring  their  action  under  the  regula- 
tions, and  will  at  all  times  keep  himself  informed  of  all  regulations  and  orders  referring 
to  the  work  of  the  division. 

4.  The  duties  of  the  indications  officer  will  not  be  assumed  by  another  officer  or  assist- 
ant except  in  an  emergency;  in  which  case  he  will  report  the  fact  to  the  Chief  Signal 
officer  at  the  next  office  hour,  and  the  officer  or  assistant  whose  duties  have  been  assumed 
will,  at  bis  earliest  opportunity'/make  a  detailed  report,  in  writing,  of  the  cause  of  his 
absence,  and  in  case  of  illness  the  statement  will  l^  acoomx>anied  by  a  medical  certifi- 
cate, as  prescribed  in  paragraph  2,  page  45,  of  the  General  Regulations.     (Ins.  2, 1886.) 

5.  He  will  report  for  duty  in  the  indications  division  at  9  a.  m.,  12  m.,  5  p.  m.,  and 
11  p.  m.  each  day. 

6.  He  will  examine  the  reports  carefully  to  discover  telegraphic  errors;  note  all  such 
errors  and  call  upon  the  telegraph  division  for  corrections  when  they  are  necessary  and 
can  be  obtained.  When  errors  or  doubtful  reports  are  discovered  during  the  preparation 
of  the  charts  the  translator  will  at  once  call  for  a  repetition  of  the  report  when  practi- 
cable. 

7.  The  indications  officer  will  call  for  special  telegraphic  observations  to  be  taken  at 
such  stations  and  at  such  times  as  he  may  consider  necessary.     (Ins.  74,  1884.) 

8.  He  is  strictly  required  to  draw  his  own  isobars,  isotherms,  and  storm-tracks  upon 
the  weather  chart  (No.  1)  used  in  preparing  the  synopsis  and  indications. 

9.  He  will  verify  and  correct  the  copy  or  proof  of  the  synopsis,  indications,  and  special 
bulletins,  seeing  that  the  text  is  clear  and  legible,  and  will  attach  his  signature  to  the 
file  copies  kept  in  the  indications  division.  He  will  also  see,  as  ^  as  may  be  in  his 
power,  that  the  indications  and  special  bulletins  are  given  the  widest  publication  where 
they  may  be  useful. 

10.  The  indications  officer,  during  his  tour  of  duty,  has  charge  of,  and  is  responsible 
ibr,  not  only  the  promptness  and  correctness  of  the  indications,  but  for  the  timely  de- 
livery of  the  copies  of  the  same  to  their  several  destinations  in  this  city,  and  for  the 
prompt  and  ooiroct  printing  and  delivery  of  all  maps,  cluurts,  and  bulletins  at  this  office 
growing  out  of,  andconnected  with,  his  duties,  and,  so  far  as  is  necessary  to  their  pioi>er 
performance  in  the  same  sense  that  an  officer  of  the  day  at  a  military  post  has  authority, 
be  is  authorized  and  directed  to  assume  such  control  as  will  enable  him  to  perform  idl 
these  duties  correctly,  and  for  which  he  will  be  hold  strictly  accountable.  (Mem.  32, 
1888.) 

11.  A  single  copy  of  the  synopsis  will  be  sent  to  the  publications  division  by  9.30  a. 
m.,  the  complete  synopsis  and  indications  not  later  than  9.50  a.  m.,  and  the  special  bul- 
letin, when  issued  in  the  morning,  by  9.55  a.  m.,  and  the  indications  for  the  midnight 
report  will  be  completed  and  ready  for  the  messenger  by  12.45  a.  m. 

12.  For  the  morning  weather  chart  the  indications  officer  will  make  tracings  of  the 
isobars,  isotherms,  and  storm-tracks,  from  the  original  charts  of  the  7  a.  m.  report,  as 
Mon  as  practicable,  preferably  before  the  completion  of  the  indications.  These  tracings 
will  be  sent  to  the  lithographing  room  by  or  before  9.30  a.  m.  daiy.  He  will  give 
dose  attention  to  the  morning  weather  chart  until  it  has  be«ii  actuaSy  completed,  see- 
ing that  aU  through  its  several  stages  the  work  is  correctly  done,  and  leaving  no  ohanoe 
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for  errors.  For  this  purpose  he  will  visit  the  printing  room  and  inspect  the  chart  when 
it  is  first  struck  off  and  verify  it  before  allowing  the  edition  to  be  printed.  (Ins.  140, 
1884.) 

13.  He  will  compare  each  tri-dally  indications  of  the  previous  day  with  the  condi- 
tions exhibited  on  the  succeeding  charts  covering  the  time  for  which  the  indications 
are  made. 

14.  He  will  particularly  notice,  in  connection  with  the  study  of  charts,  the  rain  and 
dry-wind  charts,  the  charts  and  tables  of  normal  temp^atures  and  normal  barometric 
pressures  and  the  barometric  oscillations  for  the  several  stations,  the  charts  exhibiting 
average  direction  of  translation  of  low  barometers  (storm-tracks),  the  Monthly  Weather 
Review  and  its  charts,  and  the  file  of  tri-daily  charts  and  prevailing  wind -directions. 
These  charts  should  be  examined  in  reference  to  the  corresponding  month  of  preceding 
years,  and  to  the  months  preceding  and  succeeding  the  current  month.  Particular  at- 
tention should  be  given  to  the  study  of  the  cloud-areas  and  the  depression  of  the  dew- 
point  as  affecting  probable  changes  of  temperature  and  rain&U  and  the  occurrence  of 
fbosts. 

15.  He  will  see  that  t^e  mounted  messenger  is  present,  with  horse  saddled,  at  the 
moment  the  indications  are  ready,  and  that  he  starts  immediately  at  a  rapid  pace;  any 
Mlure  in  this  particular  will  be  reported  in  writing.     {Ot,  O.  28,  1873;  Ins.  29,  1876. ) 

16.  A  messenger  will  report  to  him  each  morning  at  8  o'clock  in  the  indications  di- 
vision, and  continue  under  his  orders  until  after  the  completion  of  the  morning  duties. 
(Ins.  192,  1881.) 

17.  Messengers  will  not  be  intrusted  with  the  delivery  of  the  indications  untQ  they 
have  performed  this  duty  in  company  with  a  messenger  familiar  with  the  routine  of  this 
work. 

18.  The  indications  officer  should  sleep  during  a  portion  of  the  afbemoon,  or  between 
the  afternoon  and  midnight  reports,  as  the  fi^itigue  caused  by  this  duty  is  too  great  to 
permit  its  best  discharge  with  only  the  rest  which  can  be  obtained  between  the  midnight 
and  morning  reports. 

19.  Officers  on  duty  in  the  indications  division  are  excused,  during  the  time  of  their 
tour,  from  the  continuous  night-watch,  as  noted  in  paragraph  3,  page  80,  General  Reg- 
ulations, 1885,  but  may  be  required  to  remain  at  the  office  to  announce  the  progress  of 
storms  or  other  fisicts  connected  wit^  their  especial  duty  when  necessary.     (Ins.  14, 1878. ) 

BEPOBTS. 

20.  Form  434  (check-slip  for  indications  officer)  will  be  carefully  examined  by  the  in- 
dications officer  at  each  report,  and  as  each  item  of  the  report  is  completed  it  will  be  suc- 
cessively checked.  The  check-slips  will  be  sent  with  the  record-book  of  the  indications 
board  to  the  Chief  Signal  Officer  before  12  m.,  daily,  except  Sunday.     (Ins.  69,  1884. ) 

21.  A  tri-daily  report  of  the  time  of  completion  and  delivery  of  the  daily  publications 
of  the  indications  ^vision  will  be  made  in  the  ibrm  given  below.  The  indications  office  r 
will  h^  these  three  reports  on  the  Chief  Signal  Officer's  table  not  later  than  12  noon 
daily. 
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To  whom  dalivered. 


New  York  AaKidated  Pre«.. 

UDlled  Pren  Anoclstion 

Wsatem  Tlnloti  Telectspli  Compui)- 

Baubcra'  uii]  Merduuls'  Tilegniih  Co., 

B^timore  and  PoMuuac  DepoL. -... 

Seoretory  of  Wax __ 


II 


The  Item, 

Joanm) 


AlezaodHft.  Tk..... 


mpletcdantl  in  hud^of  mesHnfferat -l  m. 

r  that  the  roreBoiDE  1>  » troe  retam  for  the  report  and  dale  nunai 

'The  midnieht  Indlwtlons  will  be  prepared  and  delivered  to  the  ASMdaled  Prbs  Oompa- 


.   The  iodioaUona  oflloar  <r)ll 


id  he  will  la)' thOM  report! 


22.  Action  npon telegrams  leqaestuigspeciAlweatherindUatioDa mil  be  taken stonca 
bjtbeofQcer  in  chaige  of  the  indications  di7isioii,  or,  incueof  hiaabMiiM,  by  a  mem- 
ber of  the  iodications board.     (Ins.  Ill,  1684.) 

PBX38  KEPOBT. 

23.  Indications  nill  be  prepared  atoacb  roportfor  oil  States  east  of  tbe  Rocky  Monnt- 
■ins,  except  Golorodo  and  tbe  eastern  portion  of  Dakota  Territory,  for  which  indieationa 
will  be  prepared  at  midnight  only.  Tbo  prediction  for  Texas  will  apply  to  tliat  portion 
of  the  State  east  of  the  one  hundredth  meridian.  When  the  indications  are  completed 
Tor  any  State  its  name  will  be  crossed  off  tjie  check-slip  containing  the  names  of  States. 

21.  Theliat  of  addresses  for  thediatribationof  the  preaa  reports  and  special  bnlletios 
Till  be  pasted  in  the  indications  division  and  kept  corrected  to  date.  (L.  R.  6679,  Mis. 
1884.) 

25.  A  Blip  similar  to  the  form  given  below  will  accompany  the  morning  synopsis,  trao- 
ia^  indications,  and  special  bnlletin  sent  to  tbe  pablicaUonB  division. 
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pbinteb's  slip. 

,  188— 

Synopsis  sent  to  printer • —  a.  m. 

Synopsis  received  by  printer a.  m. 

Map  sent  to  printer a.  m. 

Map  received  by  printer a.  m. 

Indications  sent  to  printer a.  m. 

Indications  received  by  printer a.  m. 

Special  sent  to  printer a.  m. 

Special  received  by  printer a.  m. 

26.  When  signals  are  displayed  the  printer^s  signal  check  (Form  No.  430c),  bearing 
check-mark  opposite  stations  at  which  signals  are  displayed,  will  accompany  the  morn- 
ing indications  sent  to  the  pablications  division. 

CHABTS. 

27.  The  following  designation  is  adopted  for  indications  division  charts,  and  will  be 
written  in  bine  pencil  on  the  right-hand  lower  comer  of  each  leaf^  in  each  monthly  book 
of  tri-daily  charts,  together  with  the  name  of  the  officer  in  charge  of  indications,  and  the 
date  and  number  of  the  tri-daily  diart.  The  7  a.  sl,  3  p.  m.,  and  10  p.  m.  charts  being 
numbered  **i,"  **ii,"  and  **iii,"  respectively: 

Chart  1.  Weather. 

Chart  2.  Barometric  changes. 

Chart  3.  Temperature  ch^iges. 

Chart  4.  Clouds. 

Chart  5.  Dew-points  and  local  storms. 

28.  In  the  preparation  of  these  charts,  pencils  of  different  colors,  as  prescribed,  will  be 
used.  When  not  otherwise  stated,  the  ordinary  black  lead-pencil  is  intended.  If  pos- 
sible, all  lines  traced  on  these  charts  will  be  extended  across  the  continent. 

29.  Charts  1  to  5,  inclusive,  for  August  15, 1886,  will  be  followed  as  models.  No 
change  will  be  made  in  the  form  of  any  of  these  charts  without  the  written  authority  of 
the  Chief  Signal  Officer.     (Ins.  63, 1881 . ) 

30.  Each  officer  in  turning  over  the  charge  of  the  indications  division  to  his  successor 
will  see  that  the  charts  are  completed  to  the  date  of  relief.     (Ins.  40, 1877.) 

31.  All  telegraphic  reports  received  by  mail  on  account  of  being  delayed  at  stations 
or  at  transfer  offices,  from  any  cause,  will,  as  soon  as  they  arrive,  be  translated  and  entered 
on  the  indications  charts.     (Ins.  16, 1884.) 

32.  On  all  charts,  data  received  too  late  for  use  in  current  indications  will  be  entered 
in  blue;  in  such  Instances,  the  amount  of  precipitation,  if  any,  will  be  underscored  in 
red. 

33.  Chart  corrections  to  reports  will  be  given  in  blue  by  the  side  of  the  corresponding 
erroneous  data,  through  which  a  blue  line  will  be  traced. 

Chast  1. 

34.  Chart  1  will  show  for  each  station:  (1)  temperature;  (2)  barometer  (reduced  to 
sea-level;  (3)  wind-velocity,  and,  when  reported,  the  maximum  velocity  since  last  reg- 
ular report;  (4)  the  amount  of  rain&U  (or  melted  snow);  (5)  the  state  of  weather;  (6) 
wind-direction;  (7)  ocean  swell  at  certain  sea-coast  stations. 

35.  Isotherms,  with  their  proper  figures,  will  be  drawn  in  blue  for  each  ten  degrees  of 
temperature,  in  ftill  lines;  when  doubtful,  in  broken  lines. 

36.  Isobars,  with  their  figures,  wiH  be  drawn  in  red  for  each  tenth  of  an  inch  of  baro- 
metric pressure,  in  fhll  lines;  when  doubtful,  in  broken  lines.  The  words  **high''  or 
*'low*'  will  be  so  placed  as  to  show  the  relative  barometric  condition  of  the  regions 
marked. 

37.  Except  in  cases  of  unusual  gradient,  isotherms  and  isobars  will  not  be  drawn  to 
inclose  an  area  embracing  fewer  than  two  stations. 

38.  Storm-tracks;  the  position  of  the  storm-center  at  the  hours  of  observation  will  be 
indicated  by  a  small  circle  inclosing  a  plus  sign.  The  movement  of  the  storm-center  in 
eight  hours  will  be  indicated  by  a  line  of  plus  signs  connecting  the  circles  locating  the 
positions  of  the  storm-centers.  These  storm-tracks  will  be  traced  for  the  morning 
weather  map  when  the  location  of  the  storm-centers  can  be  given  for  three  or  more  re- 
ports. Figures  above  the  circles  for  storm-centers  will  indicate  the  dates,  and  figures 
below  the  circles  for  storm-centers  will  indicate  the  hour  of  observation.  An  arrow-head 
in  front  of  the  circle  for  the  last  storm-center  will  point  in  the  probable  direction  of  the 
storm  movement. 

The  following  example  is  given: 
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39.  The  wind-yelodtj  will  be  entered  as  received,  in  miles  per  hour  if  registered;  if 
estimated,  bj  writing  **calm,''  **light,''  ''high/'  &c.,  as  the  case  may  be.  Maximam 
wind-Telocities,  when  reported,  will  be  entered  in  parenthesis  to  the  right  of  l^e  cnrrent 
velocity. 

40.  The  amount  of  precipitation  for  the  eight  hours  preceding  the  report,  if  any,  will 
be  entered  in  isches,  tenths,  and  hundredths,  underscored  in  blue;  if  inappreciable,  a 
short  horizontal  line  will  be  drawn,  underscored  by  a  similar  line  in  blue.  The  absence 
of  precipitation  will  be  shown  by  the  figures  00. 

41.  The  direction  of  the  wind  will  be  shown  by  an  arrow,  flying  with  the  wind,  drawn 
through  ibe  center  of  the  station  circle. 

42.  The  state  of  the  weather  at  the  time  of  the  report  will  be  shown  thus:  Cloudy  by 
circle  fully  shaded ;  fiiir  by  circle  one-half  shaded;  heavy  rain  by  *  *  R.  *  * ;  light  rain  by  *  *  r. " ; 
heavy  snow  by  **S.**;  light  snow  by  **s.";  threatening  by  **T." ;  clearing  by  **C.";foggy 
by  **£";  hazy  by  '^z.";  smoky  by  **sm.'*:  sleeting  by  **slt.";  written  within  the  circle. 
A  thunder-storm  will  be  indicated  by  a  snort  horizontal  line  in  red,  within  and  at  the 
bottom  of  the  circle.  Frost  will  be  written  in  full  near  the  circle  and  will  be  under- 
scored in  red,  prefixed  by  **  K ''  or  **L  "  to  denote  killing  or  light,  respectively. 

43.  The  ocean  swell,  from  sea>coast  stations,  will  show  the  direction  from  which  it 
comes  and  its  character  as  heavy  or  light,  thus:  Heavy  northeast  swell,  by  writing 
by  ihe  sideof  thestation,  ''Hy.  NE.."  or  light  south,  thus:  *'Lt  S.'' 

44.  All  reports  received,  other  than  the  tri-daily  telegraphic  reports,  will  be  entered 
on  the  margin  of  the  chart,  with  the  hour  of  observation  noted. 

45.  The  absence  of  data  for  temperature,  barometer,  wind-velocity,  weather,  and  sea- 
swell,  will  be  shown  by  a  short  horizontal  line  in  the  space  specified  for  the  data  itself. 

46.  The  absence  of  data  for  precipitation  will  be  shown  by  writing  in  its  place  *'  blk.^^ 
Such  absences  will  also  be  noted  on  the  margin  of  the  chart. 

47.  Data  of  doubtfhl  accuracy  will  be  questioned  thus  **?,''  and  by  a  note  on  the 
maigin  of  the  chart;  marginal  notes  will  always  be  in  blue. 

48.  When  a  station  is  reported  as  missing  the  fact  will  be  indicated  by  drawing  a  short 

line  within  the  circle. 

Chast  2. 

49.  Chart  2,  barometric  changes,  requires  the  following  definitions  of  the  terms  used: 
An  actual  barometer  is  the  barometer  reading  corrected  for  temperature  and  instrumen- 
tal error  only. 

A  reduced  barometer  is  the  barometer  reading  corrected  for  temperature  and  instru- 
mental error,  and  gravity,  and  reduced  to  sea-leveL 

Abnormal  changes  in  barometer  (on  Chart  2)  are  changes  for  eight  hours,  with  the  di- 
urnal change  for  that  period  eliminated. 

Auxiliary  Charts. 

50.  In  connection  with  Chart  2  three  auxiliary  charts  are  used  to  show  for  each  sta- 
tion, by  figures  in  blue  near  the  i^le,  the  mean  of  the  barometer  readings  (the  normal) 
for  each  tri-daily  report  of  the  current  month.  These  means  (except  for  Canadian  sta- 
tions for  actual  barometer)  are  for  the  reduced  barometer.  Within  the  circle  will  be 
shown  by  figures  in  blue  the  difference  between  the  mean  barometer  for  the  current  and 
that  of  the  preceding  observation.  This  difference  will  be  preceded  by  the  sign  -f  when 
the  mean  tor  the  preceding  observation  is  greater  than  the  mean  for  the  current  observa- 
tion, and  by  the  sign  —  when  it  is  less. 

51.  The  frequency  of  the  wind-direction  for  the  month  (including  calms),  at  the  sev- 
eral stations,  will  be  shown  on  the  a.  m.  auxiliary  chart  by  arrows  flying  with  the  wind, 
not  more  than  three  directions  being  given.  The  order  of  relative  frequency  will  be 
shown  by  blue,  red,  and  yellow  arrows,  respectively.  The  prevalence  of  calms  will  be 
indicated  by  drawing  a  circumference  around  the  circle  of  station  of  the  proper  color,  to 
show  the  order  of  relative  frequency;  also  on  these  auxiliary  charts,  isobars  will  be  drawn 
ID  red  to  show  each  tenth  of  inch  of  mean  reduced  pressure,  as  determined  for  each  of 
the  tri-daily  reports  of  the  month.  At  the  end  of  the  month,  these  charts  will  be  pasted 
in  the  bottom  of  the  book  of  charts  (Chart  2). 

5*2.  The  officer  of  the  stations  division  will  furnish,  for  each  month,  for  the  use  of  the 
indications  officer,  a  table  of  the  7  a.  m.,  3  p.  m.,  and  10  p.  m.  mean  readings  of  the  rc- 
daced  barometer  (the  normal),  except  for  Canadian  stations  for  which  means  of  the  act- 
ual barometer  will  be  given. 

Preparation  of  Chart  2. 

53.  On  Chart  2,  enter  within  the  circle  the  reduced  barometer  from  regular  stations 
throughout  the  United  States  and  the  actual  barometer  from  Canadian  stations  for  the 
oomnt  report 
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The  difference  between  the  current  and  preceding  barometers,  after  being  increased  or 
diminished  by  the  figure  in  blue  within  the  circle  on  ^e  auziliaiy  chart,  according  to 
its  -f  or  —  sign,  will  be  entered  above  the  current  barometer  and  within  the  circle,  pre- 
ceded by  the  appropriate  -f  or  —  sign.  This  result  will  represent  the  amount  of  abnor  - 
mal  change  in  the  barometer  since  the  preceding  report  Enter  the  difference  between 
the  current  barometer  and  that  of  the  previous  twenty-four  hours,  with  proper  sign  pre- 
fixed, within  the  circle  and  below  the  current  barometer. 

54.  Lines  in  blue  will  show  each  tenth  of  an  inch  of  abnormal  change  in  barometer 
during  the  past  eight  hours,  with  the  amount  of  change  in  figures,  with  the  sign  +  to 
show  a  rise,  and  the  sign  —  to  show  a  iall;  and  a  line  in  blue,  of  double  weight,  will  be 
drawn  through  the  points  of  no  abnormal  change  for  eight  hours,  with  the  signs  -f-  said 
— ,  each  on  its  appropriate  side. 

55.  In  a  similar  way  lines  in  red  will  be  drawn  to  show  each  tenth  of  an  inch  of  change 
in  pressure  in  twenty-four  hours,  with  corresponding  signs  and  figures,  and  a  line  in  red, 
of  double  weight,  wUl  be  drawn  through  points  on  the  chart  where  the  pressure  is  the 
same  as  reported  twenty-four  hours  previous,  with  the  signs  +  ^uid  — ,  each  on  the  ap- 
propriatio  side  of  this  line. 

56.  Two  sets  of  correction^  will  be  prepared,  to  be  applied  to  the  barometer  reports  of 
the  first  day  of  each  month;  these  corrections,  with  proper  algebraic  signs  prefixed,  will 
be  written  without  the  circle,  one  set  to  bo  applied,  instead  of  the  £fferences  on  the 
auxiliary  chart,  to  the  7  a.  m.  report,  so  as  to  exhibit  the  true  abnormal  changes,  and 
the  other  set  to  the  three  reports,  so  as  to  exhibit  the  actual  twenty-four-hour  changes. 

Chabt  z, 

57.  Chart  3,  temperature  changes,  requires  the  following  definitions: 

Actual  temperature  is  the  temperature  observed,  corrected  for  instrumental  error 
only. 

A  normal  temperature  is  the  mean  of  actual  temperatures. 

A  temperature  departure  is  the  difference  between  the  normal  temperature  and  the 
actual  temperature  for  a  given  report.* 

Abnormal  changes  in  temperature  (on  Chart  3)  are  changes  for  eight  hours  with  the 
diurnal  change  for  that  i>eriod  eliminated. 

Auxiliary  charis. 

58.  In  connection  with  Chart  3,  three  auxiliary  charts  are  used  to  show  for  each  station, 
by  figures  in  blue  near  the  circle,  the  mean  of  the  temperature  readings  (the  normal) 
for  each  tri-daily  report  of  the  current  month.  Within  the  circle  will  be  shown,  by 
figures  in  blue,  the  difference  between  the  mean  temperature  for  the  current  and  that 
of  the  preceding  observation.  This  difference  will  be  preceded  by  the  sign  -f  when  the 
mean  for  the  preceding  observation  is  greater  than  the  mean  for  the  current  observation, 
and  by  the  sign  —  when  it  is  less.  Isotherms  will  be  drawn  in  blue  to  show  each  ten 
degrees  of  normal  temperature.  At  the  end  of  the  month  these  charts  will  be  pasted 
in  the  bottom  of  the  book  of  charts  (Chart  3). 

59.  The  officer  in  charge  of  the  stations  division  will  furnish  each  month  for  the  use 
of  the  indications  officer,  a  table  of  the  7  a.  m.,  3  p.  m.,  and  10  p.  m.  means  of  the  actnal 
temperature  readings  (the  normal)  for  each  station. 

Preparation  of  Chart  3. 

60.  On  Chart  3  enter  within  the  circle  the  actual  temperature  of  the  current  report. 
The  difference  between  the  current  and  preceding  temperatures,  after  being  increased  or 
diminished  by  the  figure  in  blue  within  the  circle  on  the  auxiliary  chart,  according  to 
its  +  or  —  sign,  will  be  entered  above  the  current  temperature  and  within  the  circle, 
preceded  by  &e  appropriate  +  or  —  sign.  This  result  will  represent  the  amount  of  ab- 
normal change  in  the  temperature  since  the  preceding  report.  The  difference  between 
the  current  temperature  and  that  of  the  report  twenty-four  hours  previous  will  be  en- 
tered, with  the  proper  sign  prefixed,  within  the  circle  and  below  the  actual  temperature. 

61.  Lines  in  blue  will  be  drawn  to  show  each  five  degrees  of  abnormal  change  of  tem- 
perature during  the  past  eight  hours,  with  figures,  and  the  sign  •{-  to  show  an  abnormal 
rise,  or  the  sign  —  to  show  an  abnormal  fall,  in  temperature;  and  a  line  in  blue,  of 
double  weight,  will  be  drawn  through  points  of  no  abnormal  change  for  eight  hours, 
with  the  signs  -f  and  — ,  each  on  its  appropriate  side, 

62.  Lines  in  red  will  be  drawn  to  show  each  ten  d^rees  of  change  in  temperature  dur- 
ing the  past  twenty-four  hours,  with  figures  and  signs  corresponding;  and  a  line  in  red, 
of  double  weight,  will  be  drawn  through  points  on  the  chart  where  the' temperature  is 
the  same  as  reported  twenty-four  hours  previous,  wit^  the  signs  +  and  — ,  each  on  the 
appropriate  side  of  this  line. 
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63.  A  set  of  oorrections  will  be  prepared  to  be  applied,  instead  of  %he  differences  on 
the  auxiliary  duuir,  to  the  temperatore  changes  for  the  7  a.  m.  report  on  the  first  day  of 
each  month  so  as  to  exhU)it  the  tme  abnormal  changes  in  temperature. 

Chart  4. 

64.  On  Chart  4  show  by  the  Signal  Service  dond  symbols  the  cloud  conditions  prevail- 
ing over  the  country.  For  the  ui^[>er  clouds,  red,  placed  above  the  circle;  for  the  lower 
douds,  blue,  placed  below  the  circle. 

65.  The  area  of  complete  cloudiness,  when  for  more  than  one  station,  wi.U  be  inclosed 
by  a  green  line  and  marked  |. 

66.  The  direction  of  movement  of  the  clouds  will  be  shown  by  an  arrow  of  the  color 
used  for  the  douds. 

67.  TThe  stations  at  which  precipitation  bos  fallen  since  the  previous  report,  and  is  not 
falling  at  the  time  of  report,  will  be  marked  within,  or  near,  the  drcle  by  a  blue  cross, 
ti^us  X.  The  cross  wiU  be  omitted  from  stations  from  which  clouds  are  not  required  to 
be  sent. 

68.  Dense  haze  or  smoke  will  be  shown,  respectively,  by  writing  within  or  near  the 
drde  "  Z  "  or  **SM,"  and  light  haze  or  smoke  by  "  z  "  or  "  sm,"  in  red  or  blue,  as  the 
conditions  belong  to  upper  or  lower  clouds. 

69.  Dense  fog  will  be  shown  by  writing,  in  blue,  **  F,^'  within  or  near  the  circle,  and 
light  fog  by  **£" 

70.  On  the  7  a.  m.  chart  will  be  entered,  within  the  drcle,  the  minimum  temperature 
for  stations  east  of  the  Rocky  Mountains,  except  Key  West,  Fla.,  and  from  June  1  to 
August  31,  indusive,  the  stations  on,  and  south  of,  the  parallel  of  Lynchburg,  Va. 

71.  Isotherms  in  blue  will  be  drawn  for  each  tern  degrees  of  minimum  temperature, 
as  explained  in  Chart  1. 

72.  Temperatures  will  be  compared  with  temperatures  of  the  same  stations  for  the 
preceding  day,  and  the  difference,  prefixed  by  the  signs  4-  or  — ,  to  show  respectively  a 
rise  or  Ml,  will  be  placed  immediately  without  the  circle,  and,  if  practicable,  to  the 
right.  • 

73.  A  line  of  double  weight,  in  red^  will  be  traced  between  the  +  and  —  differences 
to  indicate  no  change  in  minimum  temperature  in  one  day,  with  the  signs  -f  and  — , 
each  on  its  appropriate  side. 

74.  From  May  1  to  September  30,  on  the  3  p.  m.  chart,  will  be  entered,  within  the 
drde,  the  maximum  temperature.    Isotherms  in  blue  will  show  each  ten  degrees  of 
maximum  temperature.    These  temperatures  will  be  compared  with  those  of  the  same 
stations  for  the  preceding  day,  and  the  difference,  aad  sign,  will  be  placed  as  required 
in  the  case  of  minimum  temperatures. 

75.  A  line  of  double  weight,  with  proper  signs  in  red,  will  show  no  diange  in  maxi- 
mum temperatures  in  twenty-four  hours. 

76.  On  the  11  p.  m.  chart,  the  character  of  the  sunset  will  be  shown  by  Signal  Service 
symbols,  t.  e,y  by  a  vertical  tangent,  equal  in  length  to  the  diameter  of  the  cirde,  and 
drawn  on  the  west  side,  in  different  colors,  as  follows,  viz:  Fair,  by  red;  doudy,  by 
blue;  green,  by  green;  yellow,  by  yellow. 

77.  When  auroras  or  bales  are  reported  fVom  stations  they  will  be  shown  on  this  chart 
hy  a  drde  drawn  vnthin  the  station  circle,  auroras  in  red,  haloe  in  blue. 

Chabt  5. 

78.  Chart  5  will  show  for  all  stations  (except  those  stations  not  required  to  send  the 
dew-point)  the  weather,  wind-direction,  temperature,  depression  of  the  dew-point  be- 
low the  temperature  of  the  air,  velocity  of  wind  at  the  time  of  observation,  and  the 
amount  of  predpitation. 

79.  The  data  will  be  entered  as  on  Chart  1,  except  that  the  depression  of  the  dew-point 
will  replace  the  barometer.  A  horizontal  line  will  be  placed  between  the  temperature 
and  the  depression  of  the  dew-point — thus,  Y* 

80.  Isotherms  in  blue,  with  proper  figures,  will  be  drawn  for  each  five  d^rees  of  tem- 
perature. The  isotherm  of  40°  will  be  made  of  double  weight  where  it  passes  over  a  re- 
f^on  in  which  the  depression  of  the  dew-point  is  8^  or  less.  Lines  in  red,  with  proper 
figures,  will  show  each  five  degrees  of  equal  depressiou  of  the  dew-point. 

81.  Carbon  lines,  of  double  weight,  will  separate  the  regions  of  northerly  and  south- 
erly winds.  The  letters  **N"  and  **S"  to  indicate  northerly  and  southerly  winds, 
respectively,  will  be  placed  on  the  appropriate  sides  of  these  lines. 

82.  Each  derk  will  write  his  initials  in  the  lower  right-hand  comer  of  the  chart  pre- 
pared by  him,  and  he  will  be  held  responsible  for  the  correctness  and  completion  of  such 
diart  Before  leaving  the  chart  he  will  carefully  examine  all  figures  and  signs,  and 
iriU  correct  any  defects  in  spadng,  shape,  and  legibility.     In  (uise  of  delay  in  the  recdpt 
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of  data,  he  will  oompleta  the  lineB  at  the  fini  opportanity  after  the  receipt  of  sach  data^ 
The  dwk  entering  late  data  will,  at  the  Mume  time,  enter  the  eight  and  twentj-fonr  honi' 
changes.    (L.  B.  6679,  Mia.,  1884.) 


DUnXB  OF  CLKBKB. 


83.  The  clerical  finrce  of  this  diyision  will  he  diyjded  into  three  rdiefe:  The  first 
lief  from  8  a.  m.  until  11.30  a.  m.;  the  second  rdl8f  firom  3.30  p.  m.  nuial  relieved  by 
the  officer  in  chaige;  the  third  leUef  from  10.30  p.  m.  until  relieved  by  the  officer  in 
cbaige. 

64.  In  the  absence  of  a  commimoned  officer,  the  senior  non-commissioned  officer  pres- 
ent will  be  responsible  for  the  discipline  in  the  indications  division. 

85.  The  dencal  duties  of  this  division  will  be  eqnall  j  distribated,  and  derksicbaiged 
with  the  performance  of  regular  or  special  duties  will  be  assisted  bj  clerks  who  have 
completed  the  duties  assigned  to  them. 

86.  The  clerks  will  be  designated  as  1,  2,  3,  4,  5,  and  6,  with  division  of  duty,  in 
regular  detail,  as  follows: 


Clerk  1 . 

xylene  0«^*«»««<»»»»«»»— »■■■■■■•»♦■■ —#»»•••»»«»»  ■•■#«»i 
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CluuiJL 


GhariSL 


P.M. 


Chart  1 

Charts  4  and  5. 
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ICidniffhft. 


Chart  1. 
Charts  4  aadS. 

Charts. 
Chart  2. 


87.  On  the  15th  day  of  each  month,  at  the  3  p.  m.  report,  each  deck  will  assume  the 
duties  of  the  next  succeeding  number  as  indicated  above,  except  that  6  will  be  assigned 
to  the  duties  of  1. 

MOBKINa  CLERICAL  DOTDCS. 


88.  The  dork  preparing  Chart  1  will  change  the  calendar;  prepare  for  use  the  printer's 
manifold  map,  dieck-slip  for  indications  officer,  tri-daily  report  of  indications  officer, 
printer's  slip,  signal-check  slip,  and  the  tdegiaph  blanks  for  morning  weather  and  tem- 
perature predictions;  set  up  and  print  synopses  and  indications;  distribute  type;  file  a 
copy  of  the  7  a.  m.  indications  and  note  on  it  the  time  of  issue;  note  on  monthly  record 
the  timo'of  completion  of  7  a.  m.  synopsis,  printer's  manifold  map,  indications  and  spe- 
cial bulletin,  and  the  10  p.  m.  indications;  write  the  special  tdegrams  and  signal  orders, 
adjust  signal  board  as  the  names  of  stations  are  read  from  the  signal  ordeis  by  the  indi- 
cations officer;  enter  signal  orders  in  record  books;  before  leaving  see  that  signals  are 
properly  carried  forward  in  the  signal  record  books,  and  that  they  agree  with  the  dis- 
play on  the  signal  boards;  enter  maximum  velodty  and  wind-direction  in  cautionary- 
signal  record  book;  file  cold- wave  orders  for  Waslungton  City  with  the  observer;  note 
that  all  of  the  tri-daily  reports  of  the  indications  officer  are  returned  by  messenger, 
properly  timed  and  signed,  and  ready  for  the  table  of  the  Chief  Signal  Officer;  return 
papers  for  file  in  correspondence  division  after  they  are  properly  checked  by  the  indica- 
tions officer;  see  that  aSl  messengers  detailed  are  thoroughly  capable  and  familiar  with 
their  duties;  idso  on  Sunday  send  special  to  Professor  Carpmael;  place  new  blank  in 
cautionaiy-signal  record  book;  vrind  dock.  Miscellaneous:  keep  a  list,  revised  to  date, 
showing  the  distribution  of  the  7  a.  m.  synopses,  indications,  and  spedal  bulletins; 
make  requisitions  for,  and  keep  on  hand,  suffident  forms,  stationery,  printer's  material, 
<&c,  for  a  month  in  i^lvance;  keep  desk  supplied  with  message  blanks  corrected  to  date; 
keep  records  of  stationery  e^^nded,  charts  loaned,  changes  in  detail,  and  absences;  pre- 
pare monthly  roster,  and  tables  for  rdbrence  for  desk  of  indications  officer. 

Other  morning  duties  will  be  performed  as  follows: 

Writing  special  bulletin  and  noting  time  of  issue  on  file  copy  by  derk  preparing 
Charts  4  and5. 

Writing  copy  of  the  special  bulletin  on  blackboard,  weekly  in  rotation,  in  the  follow- 
ing order:  by  derks  preparing  Charts  3,  2,  4  and  5.  The  clerk  performing  this  duty 
wHl,  after  completion,  file  in  the  indications  division  the  special  bulletin  used. 

Acting  as  derk  for  indications  board,  except  Sundays  and  holidays,  daily,  in  rotation, 
in  the  following  order,  by  derks  preparing  Charts  3, 1,  2,  4  and  5. 

Assisting,  when  necessary,  in  writing  special  telegrams  and  signal  orders;  entering  in 
signal-record  books,  &c.,  by  clerks  preparing  Charts  2,  3,  4  and  5. 
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Reading  proof;  correcting  all  forms  to  date,  including  telegraph  blanks  for  weather 
and  temperature  predictions;  preparation  of  aoxiliaiy  charts;  noting  on  temperature 
and  barometer  charts  the  correction  to  be  applied  on  Ist  day  of  month,  by  clerks  pre- 
paring Charts  2,  3,  4  and  5. 

Filing  uid  indexing  orders,  instructions,  and  memoranda,  by  derk  preparing  Chart  2. 

Preparing  charts  showing  mean  monthly  temperature  and  precipitation  and  mean 
quarterly  temperature  and  precipitation  for  use  in  preparation  of  special  monthly  and 
qnarterly  bulletins,  by  clerks  preparing  Charts  2,  3,  4  and  5;  entering  data,  reported  on 
1st  day  of  month,  on  the  above  normal  precipitation  chart,  by  clerk  preparing  Chart  1; 
completion  of  this  chart  by  derk  prepanng  Chart  2;  entering  data,  reported  on  1st  day 
of  monUi,  on  the  above  normal  temperature  chart,  and  completion  of  the  same  by  derk 
preparing  Chart  3. 

AFTERNOON  CLEBIGAL  DX7TIS9. 

89.  The  derk  preparing  Chart  1  will  prepare'  for  use  the  tri-daily  report  of  indioa- 
tioDs  officer  and  the  telegraph  blanks  for  afternoon  weather  and  temperature  predic- 
tions; enter  river  reports  and  changes,  in  feet  and  tenths,  on  Form  No.  130,  and  give 
river  changes  for  publication  in  feet  and  inches;  set  up  and  print  indications;  distribute 
type;  file  a  copy  of  the  3  p.  m.  indications  and  note  on  it  the  time  of  issue;  write  the 
special  telegrams  and  signal  orders;  adjust  signal  board  as  the  names  of  stations  are  read 
from  the  s^;nal  order  by  the  indications  officer;  enter  signal  orders  in  signal-record 
hooks;  before  leaving  see  that  signals  are  properly  carried  forward  in  the  signal-record 
books,  and  that  they  agree  with  the  display  on  the  signal  boards;  file  cold-wave  orders 
for  Washington  City  with  the  observer;  note  that  messenger  has  returned  the  tri-daily 
report  of  indications  officer  for  the  previous  midnight;  see  that  all  messengers  detailed 
are  thoroughly  capable  and  familiar  with  their  duties;  keep  a  list,  revised  to  date,  show- 
ing the  distribution  of  the  3  p.  m.  indications;  file  Form  No.  130  in  the  record  book 
when  completed. 

The  derks  preparing  Charts  2,  3,  4  and  5  will,  when  necessary,  assist  in  writing  spe- 
cial tdegrams  and  signal  orders;  entering  signals  in  signal-record  books,  &c 

The  clerk  preparing  Chart  2  will  keep  a  l&t,  revised  to  date,  showing  the  regions  for 
which  weather  and  temperature  predictions  are  sent,  and  to  what  addresses,  with  the 
aathority  for  each  address  stated. 

The  derk  preparing  Chart  3  will  daily  prepare,  for  use  at  midnight,  a  set  of  telegraph 
blanks  for  weather  and  temperature  predictions,  dated,  signed,  and  compared  with  the 
above  list.  He  will  also  place  with  diis  set  the  blanks  for  the  Canadian  and  general 
** good  night" 

MIDKIOHT  CLEBIGAL  DUTIES. 

90.  The  clerk  preparing  Chart  1  will  prepare  for  use  the  tri-daily  report  of  indi- 
cations officer,  and  note  that  the  messenger  has  returned  the  one  for  the  previous  report; 
notify  the  observer  to  send  for  the  nearest  assistant  when  the  indications  officer 
is  not  present  at  11.30  p.  m. ;  setup  and  print  indications;  distribute  type;  file  a  copy 
of  the  midnight  indications  and  note  on  it  the  time  of  issue;  when  other  duties  will  per- 
mit, write  the  special  telegrams  and  signal  orders;  adjust  signal  board  as  the  names  of 
stations  are  read  from  the  signal  orders  by  the  indications  officer;  enter  signal  orders 
in  the  signal -record  books.  Before  leaving  see  that  the  *' good  nights"  have  been 
entered;  that  signals  are  properly  carried  forward  in  the  signal-record  books,  and  that 
they  agree  with  the  display  on  the  signal  boards;  see  that  all  messengers  detailed  are 
tborooghly  capable  and  familiar  with  their  duties. 

The  eferks  preparing  Charts  2,  3,  4  and  5  vrill  write  the  weather  and  temperature 
telegrams,  and,  when  necessary,  assist  in  entering  data  on  Chart  1,  writing  and  entering 
sifnial  orders,  Ac 

Tlie  derk  preparing  Chart  3  will  file  cold- wave  orders  for  Washing  ton  City,  and  the 
Simpson  message  wi&  the  observer  on  duty  in  the  stations  division. 

PBEPABATION  OF  SYNOPSIS,  nn>IOATIONS,  SPECIAL  BULLETIN,  Bia 

ITie  Synopsis, 

9h  The  following  statements,  briefly  made,  are  essential  to  the  "synopsis*': 
The  regions  of  the  highest  and  lowest  barometer,  and,  if  within  the  limits  of  the  chart, 
the  location  and  path  of  the  storm-center;  in  special  cases,  the  direction  of  movement  of 
^reasof  high  barometer;  for  the  several  States,  the  weather,  the  temperature,  and  the  wind 
direction;  special  temperatures  whenever  15*^,  or  more,  above  or  below  the  normal;  heavy 
miniklls  in  post  twen^-four  hours  at  sdected  stations;  and  all  changes  in  the  rivers, 
c<)iul  to  or  exceeding  one  foot,  will  be  noted  and  briefly  stated,  thus:  ''The  rivers  have 
itei  (or  fidlen)  at"  [here  give  the  pames  of  stations  an4  mnount  of  diange];  or  ''de- 
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-*';  or  give  the  namber  of  feet,  where  the  chiuige  is 


cidedly  risen  (or  fallen)  at 

remarkable.  When  the  river  is  near  or  above  the  danger  line  or  very  low  at  an  y  place, 
all  changes  will  be  noted.  When  the  probable  changes  may  be  of  great  importanc  e,  they 
will  also  be  mentioned  in  the  special  bulletin.  (G.  O.  28,  1873;  Ins.  3,  1881:  Ins.  69, 
1884.) 

92.  Special  temperatures  will  be  given  as  follows:  7  a.  m.  temperatures  from  June  1 
to  September  30,  from  Eastport,  Montreal,  Quebec,  Mount  Washington,  Cleveland,  Al- 
pena, Dulath,  Saint  Paul,  Denver,  San  Francisco,  and  San  Diego;  and  from  November 
1  to  April  30,  the  3  p.  m.  temperatures  from  Washington  City,  Norfolk,  Savannah,  At- 
lanta, Jacksonville,  Pensacola,  New  Orleans,  G^alveston,  Los  Angeles,  and  San  Diego. 

93.  The  synopsis  will  be  prepared  at  the  7  a.  m.  report  only,  and  will  apply  to  the 
preceding  twenty-four  hours.     (Mem.  109,  1886.) 

The  Indicationa, 

94.  The  indications  will  be  prepared  by  naming  the  States  or  parts  of  States  for  which 
each  indication  is  made. 

95.  The  following  statements,  briefly  made,  are  essential  to  the  *'  indications  ": 
Anticipated  frosts  and  freezing  weather  as  fkr  in  advance  as  possible;  changes  antici- 
pated in  the  rise  and  fhll  of  rivers;  and,  at  the  close,  the  stations,  or,  whe  n  the  display 
is  general,  the  names  of  lakes  and  sections  of  the  sea-coast  where  signals  are  displayed. 
(G.  O.  28,  1873;  Ins.  13,  1877;  Ins.  46,  1881;  Ins.  69  and  131,  1884.) 

90.  When  it  is  possible  to  make  the  same  prediction  of  weather,  winds,  and  tempera- 
ture apply  to  several  States,  such  States  may  be  grouped  together,  but  States  not  con- 
tiguous to  each  other  will  not  be  included  in  a  single  group. 

97.  Predictions  will  be  made  for  the  following  States,  which  will  be  named  in  indica- 
cations  in  the  order  given  below,  except  that  the  District  of  Columbia  will  be  placed 
first  on  the  line  in  which  it  occurs  (mem.  156, 1886) ;  the  expected  conditions  of  weather, 
winds,  temperature,  and,  in  oases  of  decided  change,  barometer,  for  the  twenty-four  hours 
following  the  next  telegraphic  report: 


States. 


Maine 

New  Hampshire... 

Vermont.. « 

Masaaohusetts. 

Rhode  Island 

Conneotiout 

ISastern  New  York 

Eastern  Pennsylvania.. 

New  Jersey 

Delaware 

District  orCk>lumbia.... 

Maryland » 

Vifflrinla 

North  Carolina. „ 

Hoiith  Carolina. 

Georgia 

Eastern  Florida 

Western  Florida. 

Alabama » 

Mississippi 

T/ouisiana 

Texas* « 

Arkansas 

Tennessee 

Kentucky 

West  Vindnla... 

Western  Pennsylvania. 

Western  New  York 

Ohio 

Indiana 

Illinois.. 

Eastern  Michigan 

Western  Michig:an„ 

Wisconsin^ 

Minnesota.. 

ICostem  Dakota  f 

[owa 

Missouri 

Nebraska 

Kansas. 

Colorado  f 


Prediction. 


•••••«••••••«•••••••« « 


*  To  appljr  to  that  portion  of  the  State  east  of  the  lOOth  meridian*    f  At  midnight  only. 
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Special  predictions, 

98.  At  the  close  of  the  indications  prepared  from  the  10  p.  m.  reports,  such  indicatiooB 
of  weather,  storm  moyements,  and  river  changes  will  be  added  as  it  may  be  possible  to 
make  for  the  sacoeeding  forty-eight  hoars. 

99.  In  making  special  predictions  the  officer  in  charge  of  the  indications  division  maj 
either  use  the  names  of  geographical  divisions  or  name  the  States. 

100.  New  forms  of  expression  are  forbidden  nntil  approved  by  the  Chief  Signal  Officer. 

101.  The  use  of  the  following  words  is  prohibited  in  all  predictions:  Or,  mostly,  prob- 
ably, possibly,  pressure,  partly  cloudy,  occasionally  dondy,  occasionial  dondiness, 
warm- wave,  eaisterly  to  sontherly  winds,  and  similar  expressions  for  wind  direction. 

102.  When  practicable,  nse  the  word  **  veering  '*  when  the  wind  changes  direction 
with  the  hands  of  a  watcn,  and  **  backing  *'  when  it  changes  in  the  contrary  direction. 

Example  of  Synopsis, 

Washington  dry,  Thursday^  November  17,  18 — ,  7  a.  m. 

0TVOP8I8  FOB  TBS  PAST  TWMKTV-FOim  HOUBS. 

• 

103.  The  storm  which  was  central  yesterday  morning  north  of  Lake  Superior  has  moved 
mi  ward  and  is  now  central  in  the  lower  Saint  Lawrence  Valley.  The  barometer  is  low- 
est north  of  Maine  and  highest  in  Montana.  Rain  has  prevailed  in  the  lake  regions  and  the 
Ohio  Valley,  and  light  snows  in  the  Missouri  and  Upper  Mississippi  Valleys.  Generally 
&ir  weikther  continues  in  the  Southern  States  and  on  the  Atlantio  coast.  The  tempera- 
ture has  risen  in  the  Southern,  Middle,  and  New  England  States,  the  Ohio  Valley,  and 
lower  lake  region;  it  has  iallen  decidedly  in  the  upper  lake  region,  and  thence  westward 
to  the  Rocky  Mountains,  and  a  ''cold  wave*'  is  moving  eastward  fiom  Dakota  and 
Montana,  where  the  temperature  is  about  10^  below  zero.  Fresh  and  brisk  southerly 
winds  continue  on  the  Atlantic  coast.  Severe  southwest  to  northwest  gales  have  pre- 
vailed in  the  lake  regions,  and  the  winds  have  shifted  to  northerly  in  Minnesota  and 
Dakota,  and  thence  southward  to  Texas,  causing  the  temperature  to  iall  from  20^  to  40^ 
in  the  States  north  of  Texas. 

The  following  special  temperatures  were  reported  at  3  p.  m.  yesterday:  Washington 
City,  45"";  Norfolk,  44^^;  Savannah,  OO^';  Atlanta,  64'';  JacksonviUe,  71";  Pensaoola,  64''; 
New  Orleans,  73";  Galveston,  63";  Los  Angeles,  65";  San  Diego,  67". 

The  Ohio  River  has  risen  6  feet  at  Cincinnati  and  6  feet  at  Louisville.  The  Mississippi 
has  risen  4.6  feet  at  Saint  Louis,  2  feet  at  Oedro,  and  fidlen  slightly  at  Memphis  iid 
VicksbuTS*  The  Cumberland  has  fallen  2.3  feet  at  Nashville,  where  it  is  now  3  feet 
below  the  danger-line. 

Example  of  Indications, 
Washington  City,  Thursday  November  17,  18—,  10  p.  m. 

DTDICATIOSS  won  TWEIVTT-FOUB  HOirBS  OOMMBSCOrO  AT  7  ▲.  M.  OV  FBIDAT,  VOVnOIKB  18. 

104.  For  Mainly  New  Hnrnpshire,  and  Vermont :  Light  rains;  southwest,  shifting  to 
westerly,  winds;  lower  temperature;  rising  barometer. 

For  Manadiusetts,  Rhode  Island^  and  OonneeUeui:  Fair  weather,  followed  by  rain;  brisk 
southerly  winds,  shifting  to  westerly;  decidedly  colder. 

For  Eastern  New  York,  Eastern  Pennsylvania,  New  Jersey,  and  Delaware  :  Cloudy  weather 
and  rain;  warmer  southerly,  shifting  to  much  colder  westerly,  winds,  with  a  cold  wave 
during  Saturday. 

For  the  District  of  Columbia,  Maryland,  and  Virginia :  Light  rains;  winds  shifting  to 
westerly;  warmer,  followed  by  colder,  weather;  lower  barometer. 

For  North  Carolina,  South  Carolina,  Georgia,  and  Eastern  Florida:  Fair,  slightly  wanner 
weather;  light  winds,  becoming  southerly. 

For  Western  Florida  and  Alabama:  Warmer,  &ir  weather;  light  variable  winds. 

For  Mississippi,  Louisiana,  and  Texas :  Cloudy  weather  and  rain,  changing  to  snow  in 
northern  portions;  much  colder  northerly  winds,  and  a  severe  "  norther"  during  Satur- 
day; higher  barometer. 

For  Arkansas,  Tennessee,  and  Kentucky  :  Bain  and  snow;  winds  shifting  to  colder  north- 
westerly, with  a  cold  wave;  higher  barometer. 

For  West  Virginia,  Western  PennsylwrntOy  and  Western  New  York:  Rain  and  snow; 
colder  northwest  to  southwest  winds,  increasing  in  ibroe,  with  a  cold  wave  on  Saturday ; 
higher  barometer. 

4  Bia 
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For  OMo^  Indiana^  and  Illinoia:  Bain  and  snow;  colder  and  freezing  weather;  brisk 
and  high  northwest  winds:  higher  barometer. 

For  Eaatam  Michigan^  Western  Michigan^  and  WiscoMin :  Light  snows;  colder  north- 
west winds,  dangeroQS  on  Lakes  Michigan  and  Huron. 

For  Minnesota^  Eastern  Dakota^  Iowa,  and  Missouri :  Light  snows,  followed  by  fiiir 
weather;  colder  northwest  winds. 

For  Nebraska:  Light  snows,  followed  by  colder  fair  weather;  northerly  winds,  becom- 
ing light  and  variable. 

For  Kansas :  light  snows,  followed  by  colder,  fair  weather;  northerly  winds;  higher 
barometer. 

For  ColoraiiO:  Fair  weather;  stationary  temperature;  light  yariable  winds. 

RiVEBS. — ^TheUpper  Ohio Biver  will  &11  slowly,  and  the  Lower  Ohio  will  rise  at  points 
between  Louisville  and  Cairo.  The  Lower  Mississippi  will  remain  about  stationary. 
The  Cumberland  and  Tennessee  will  continue  to  foil. 

SiONAUB. — Cautionaiy  northwest  signals  continue  at  stations  on  Lakes  Michigan,  Erie, 
and  Huron,  and  are  ordered  for  Indianola  and  Galveston.  Cautionary  on-shore  signals 
continue  at  stations  on  Lake  Ontario,  and  cautionary  southwest  signals  continue  on  the 
Atlantic  coast  from  Hatteras  to  Boston. 

Special  predictions  fob  SATUBDAY.—Frosts  and  freezing  weather  are  indicated 
for  the  States  in  the  Missouri  Valley  and  thence  southward  to  Northern  Texas.  Cdlder, 
foir  weather  is  indicated  for  Virginia  and  North  Carolina. 

The  Special  Bulletin. 

105.  Immediately  after  the  completion  of  the  synopsis  and  indications  from  the  a.  m. 
reports,  a  **  Special  Bulletin ''  will  be  prepared  whenever  the  conditions  indicate  changes 
in  any  section  which  should  receive  special  mention.  In  the  bulletin  no  reference  will 
be  made  to  barometric  conditions,  and  all  technical  terms  will  be  avoided.  It  will  begin 
with  the  most  important  feature  as  determined  from  the  reports  of  the  last  twenty-four 
hours;  will  announce  the  approach  of  unusually  warm  weather  and  cold  waves;  of  frosts ; 
the  river  conditions  when  dangerous  floods  exist,  or  are  anticipated;  the  movements  of 
well-defined  storms,  giving  the  direction  and  naming  the  States  where  they  will  be  most 
severe;  the  amount  of  unusual  changes  in  temperature  in  general  terms,  and  the  cui^ 
rent  temperature  at  the  several  stations  where  the  change  has  been  greatest;  the  actual 
rainfall  equal  to,  or  exceeding,  1  inch  in  twenty-four  hours  for  selected  stations;  and 
will  cont£un  all  data  relative  to  cold- wave  signals.  Storms  and  cold  waves  will  be  treated 
as  specifically  as  possible,  and  their  progress  carefully  traced  and  announced  from  day 
to  day.     (Ins.  140,  1884.) 

106.  The  bulletin  will  close  with  such  indications  of  weather,  storm  movements,  and 
river  changes  as  it  may  be  possible  to  make  for  the  succeeding  twenty-four  or  forty-eight 
hours.  The  indications  referring  to  the  movements  of  freshet  waves  in  any  part  of  the 
country  east  of  the  Bocky  Mountains,  when  practicable,  will  be  given  for  several  days 
in  advance,  and  telegraphed  to  the  observers  in  the  threatened  districts. 

107.  When  frosts  which  may  prove  injurious  to  crops  are  likely  to  occur,  the  bulletin 
will  contain  special  warnings  of  their  approach,  which  the  officer  in  charge  will  telegraph 
to  the  obsrarer  at  stations  in  the  threatened  districts,  with  directions  to  give  them  the 
widest  distribution. 

Example  of  Special  BuUetin, 

Washinoton  City,  F^truary  25,  188—,  10  a.  m. 

108.  A  severe  storm  is  now  central  ov^  the  upper  lake  region,  moving  easterly,  which 
will  cause  high  southerly,  shifting  to  westerly,  vnnds  in  Uie  States  bordering  on  the 
Atlantic. 

,  A  cold  wave  is  advancing  southeastward  from  Dakota;  its  influence  will  be  felt  in  the 
lake  regions,  the  Ohio  Valley,  and  Tennessee  and  west  Gulf  States  during  to-night,  and 
in  the  States  bordering  on  the  Atlantic  during  Friday. 

The  temperature  has  risen  between  lO^^nd  20*^  in  the  States  bordering  on  the  Atlantic, 
the  East  Gulf  States,  the  Ohio  Valley  and  Tennesseie,  and  fh)m  20<*  to  30^  in  the  lake 
region;  it  has  £&llen  from  10^  to  40^  in  the  Upper  Mississippi  and  Missouri  Valleys,  and 
from  20^  to  30^  in  the  western  portion  of  the  upper  lake  region. 

The  following  stations  report  1  inch  or  more  of  rainfall  during  the  past  twenty- four 
hours:  Memphis,  1.44;  Grand  Haven,  1.29. 

Special  indications  for  Friday. — A  cold  wave  is  indicated  for  the  middle  Atlantic  States, 
the  south  Atlantic  States,  the  Ohio  Valley  and  Tennessee,  and  lower  lake  r^on.  The 
temperature  will  fall  from  20^  to  40^. 
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109.  The  10  a.  m.  speciid  bulletin  will  be  printed  in  a  manner  similar  to  the  model 
OB  file  io  the  correspondence  and  records  division,  and  will  be  posted  in  frames  at  all 
pUces  where  the  morning  weather  chart  is  displayed.     (Ins.  46, 1881;  Ins.  80,  1882.) 

110.  The  indications  officer  will  mark  in  red  pencil  soch  parts  of  the  synopsis,  indica- 
tioos,  and  special  bulletins  as  may  be  of  special  interest. 

111.  In  transmitting  the  synopsis,  indications,  and  special  bnlletins,  the  officer  in 
charge  of  the  telegraph  division  will  cause  to  be  sent,  nndedined,  the  portions  marked 
in  rod  or  other  color.     (Mem.,  Dec  29,  1884,  File  Mis. ) 

The  MmUhly  Special  Bulletins, 

11*2.  On  the  first  day  of  each  month  the  officer  in  charge  of  the  indications  division 
daring  the  preceding  month  will  prepare  a  special  bulletin,  in  which  will  be  incorpo- 
lated  genenid  remarks  on  the  mean  temperature  and  total  precipitation  of  that  month 
and  the  average  depth  of  snow  on  the  ground  at  the  end  of  the  month  in  the  several 
States,  together  with  brief  descriptions  of  damaging  frosts,  severe  storms,  &c.,  which 
may  have  occurred  during  the  same  period.  The  bulletin  will  close  with  special  direc- 
tions to  those  receiving  it  to  give  it  the  widest  publication.  A  copy  of  the  bulletin  will 
be  sent  direct  to  the  printer  before  3  p.  m.  of  the  first  day  of  the  month,  and  will  be 
printed  in  the  same  manner  as  the  special  bulletin.  The  edition  will  consist  of  300 
copies.    (Ins.  87  and  108,  1884.) 

113.  When  the  month  closes  a  season  there  will  be  given,  in  addition  to  data  for  the 
month,  the  mean  temperature  and  total  precipitation  for  the  season,  together  with  the 
departures  from  the  normal  temperature  and  precipitation  for  that  season. 

114.  The  officer  in  charge  of  the  stations  division  will  furnish  for  the  use  of  the  indi- 
cations officer  the  tables  of  mean  monthly  temperature  and  precipitation  and  mean 
qnarterly  temperature  and  precipitation. 

Exam]^  of  the  Monthly  Specidl  BuU^n. 

SPECIAIt  BUIXETDI  VOB  DBCKMBSB. 

BiGKAL  Office,  Wab  Depabthekt, 

Washington  City,  January  1,  1886. 

115.  The  month  of  December  has  been  generally  warmer  than  the  average  December 
tempecatoie  in  all  States,  but  the  departure  from  the  normal  temperature  varied  only 
£rom  1®  to  3^  in  the  Northern  States  east  of  the  Missiasi^i.  In  the  East  Gulf  and  South 
Atlantie  States  and  in  East  Tennessee  the  temperature  was  slightly  below  the  normal  for 
the  month,  the  greatest  departure  being  along  the  east  Gulf  coast  and  in  northern 
Florida,  where  it  was  from  2^  to  3^  cqlder  than  the  average  December  temperature. 

In  the  Northwest  and  at  northern  and  central  Rocky  Mountain  stations  the  month  has 
been  unusually  warm,  the  average  temperature  ranging  from  &*  to  16°  above  the  normal, 
the  greatest  departures  being  reported  from  Montana  and  western  Dakota.  It  was 
dig^tly  warmer  in  all  districts  on  the  Pacific  coast  and  in  the  West  Gulf  States,  and  it 
was  about  3°  above  the  normal  in  New  England  ana  the  Middle  Atlantic  States,  while 
at  stations  in  the  interior  of  Indiana  and  Ohio  it  was  slightly  below  the  normal.  The 
maximum  departures  (^m  the  normal  occurred  at  the  followin^c  stations:  Above  the  nor- 
mal, Fort  Assinaboine,  16°;  Fort  Buford,  16°;  Fort  Custer,  14°.9;  Deadwood,  11®.5; 
Helena,  10°.  6;  Cheyenne,  6°.l;  Denver  and  Saint  Louis,  5°.  8.  Below  the  normal^  Jack- 
sonville, 3°;  Pensacola,  5°.  4;  Mobile  and  New  Orleans,  2°.l.  The  mean  temperature 
for  the  month  at  some  of  the  principal  stations  was  as  follows:  Boston,  33°;  New  York 
City,  Philadelphia,  and  Washington  City,  37°;  Jacksonville  and  New  Orleans,  53°;  Chi- 
cago, 31°;  Saint  Louis,  40°;  Denver,  36°;  Saint  Paul,  21°;  San  Diego,  56°. 

The  rain^kU  for  the  month  has  been  generally  less  than  the  average,  except  inthecen- 
tiil  Pacific  coast  r^on  and  at  isolated  stations  in  the  Lake  regions  and  Northwest,  and 
along  the  East  Gnlfand  South  Atlantic  coasts,  where  an  excess  of  rainfall  is  reported. 
Tbe  deficiency  ranged  from  2  to  4  inches  in  the  interior  of  the  East  Gulf  States  and 
Georgia,  and  thence  northward  to  the  Lake  regions  and  at  stations  on  the  West  Gulf 
coast.  In  New  England  and  the  Middle  Atlantic  States  the  rainfall  was  about  1  inch 
leu  than  the  average  for  the  month.  The  maximum  departures  from  the  average  lain- 
Ml  occurrod  at  the  following  stations:  Below  the  aormo/,  Atlanta,  3.4  inches;  Vicksburg, 
3  inches;  Galveston,  2.8  inches.  Above  the  normal^  Jacksonville, 4. 9  inched;  Charleston, 
n  inches;  Savannah,  2.1  indies;  Escanaba,  2  inches. 

The  snowfall  for  tiie  month  has  been  much  less  than  usual,  and  all  stations  east  of  the 
Bocky  Mountains  reporting  "snow  on  ground ''  at  the  end  of  the  month  were  north  of 
the  forty-second  parallel  of  latitude.    Eastport,  Oswego,  Alpena,  Saint  Paul,  Moorhead, 
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and  Helena  report  i  inch  of  snow  on  the  ground  on  the  last  day  of  the  month;  LaCroaBe 
and  Fort  Assinahoine,  1  inch;  Karqoette,  Escanaba,  Denrer,  and  Salt  Lake  City,  6 
inches. 

The  most  severe  storms  of  the  month  occnrred  on  the  4th,  5th,  and  6th,  and  from  the 
26th  to  the  29th,  the  former  passing  over  the  Lake  regions  fiom  the  northern  Rocky 
Mountain  regions  and  the  latter  passing  along  the  Atlantic  coast,  the  center  at  no  time 
being  within  the  limits  of  the  stations  of  observation;  each  of  these  stoima  was  followed 
by  a  cold  wave  which  extended  over  all  districts  east  of  the  Rocky  Mountains.  Killing 
frosts  occurred  in  the  lower  Rio  Grande  Valley  on  the  14th,  at  New  Orleans  on  the  15th, 
and  freezing  weather  occurred  in  northern  Florida  on  the  27th. 

WEATHER  AND  TEHPEBATUBE  SPECIALS. 

116.  The  indications  officer  will  send  daily,  for  the  regions  mentioned,  that  portion 
of  the  indications  relating  to  weather  and  temperature,  indnding  cold  waves  and  Irosts, 
to  the  addresses  on  the  list  fhmished  to  the  indications  division,  which  will  be  cor- 
xected  monthly. 

117.  These  messages,  except  those  addressed  to  observers  and  to  the  superintendent 
of  the  Alabama  weather  service,  Auburn,  Ala.,  will  contain,  in  addition  to  the  pre- 
diction, the  symbols  for  the  same. 

118.  The  following  are  the  symbols  referred  to: 

WSATHEB  AND  TEHPEBATUBE  SIGNALS. 

Ban.  Crescent.         Btar. 


f  Sun — higher  temperature. 
Bed  •]  Crescent — lower. 
(  Star — stationary. 

rSnn — general  rain  or  snow. 
Blue  i  Crescent— dear  or  fidr  weather, 
(star— local  rain  or  snow. 

119.  In  case  of  divided  predictions,  the  signal  for  weather  may  consist  of  two  symbols, 
but  the  signal  for  temperature  will  consist  of  only  the  symbol  representing  the  last  por- 
tion of  the  prediction. 

120.  Messages  containing  the  weather  and  temperature  symbols  for  the  midnight  pre- 
diction, but  with  the  pre£ction  omitted,  will  be  sent  to  the  addresses  on  the  list  fhr- 
nished  to  the  indications  division,  which  will  be  corrected  monthly. 

121.  The  foregoing  lists,  revised  to  date,  will  be  kept  posted  up  in  the  indications  di- 
vision, and  will  be  <manged  only  on  memorandum  orders  received  from  the  officer  in 
charge  of  the  correspondence  and  records  division. 

122.  The  officer  in  charge  will,  whenever  jpoesible,  telegraph  probable  changes  in  the 
weather  in  the  Lake  regions  and  Upper  Mississippi  and  Missouri  Valleys  to  the  observer 
at  Baltimore,  Md.,  who  will  furnish  a  copy  to  the  secretary  of  the  Baltimore  Com  and 
Flour  Exchange.    (Ins.  28,  1883.) 

STOBM  WABNIXGS  (SIGXAUS). 

123.  Cautionary  signals  will  be  ordered  whenever  the  indications  officer  considers  it 
probable  that  there  i^ll  occur  within  100  miles  of  the  station  on  any  navigable  water,  a 
wind- velocity  dangerous  to  navigation,  t.  e.,  reaching  a  velocity  of  35  miles  an  hoar. 
If,  at  the  next  regular  report  following  the  ordering  of  signals,  it  appears  that  the  dan- 
ger is  not  so  imminent  as  to  Justify  the  display,  the  signal  will  be  ordered  down. 

124.  The  following  table  of  verifying  velocities,  fhmished  to  stations  of  the  second 
order,  shows  the  velocity  of  the  wind  which  should  occur  at  any  station  to  verify  a  cau- 
tionary-signal display;  this  verifying  velodcy  is  based  upon  a  velocity  of  35  iniles  per 
hour  occurrins;  within  100  miles  of  the  station. 
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[h.  S.,  April  20  and  Jane  17,  1886.] 

125.  On-ebore  dE&ftls  will  be  otdeied  whatever  the  indications  officer  consideib  it  prob- 
able that  there  will  occur  at  fui7  cantilniBij-Bignal  Btation  on  the  lakes,  taking  obeerra' 
iioBa,  winda  blowing  in  an  on-shore  dliection  with  »  velocitj  between  20  miles  per  hour 
and  the  Teriiying  Telocity  for  cantionary  signals.  It  will  not  be  displayed  at  the  Mme 
time  with  the  caotionBiy  dgnal. 

138.  The  followinft  taue  shows  for  each  station  on  the  lakes,  taking  obaerrstioiiB,  the 
wind  velocities  for  which  an  on-shore  signal  ehonld  be  displayed; 
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127.  Tbe  following  table,  famished  to  staUoos  on  the  lakes,  taking  observations, 
(tnin^  for  each  station,  the  direction  irom  which  the  wind  most  blow  in  order  to  veiify 
the  display  of  an  oashoie  signal: 
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(L.  3.,  April  30 and  Jonel?,  1686.) 

1%  When  pfocticable,  the  indications  officer  will  hoist  a  direction  signal  with  the 
aotionan  signal.  The  direction  signal  will  be  hoisted  for  winds  expected  ttom  either 
«f  tbe  fUiowing  qnadiants,  vis.,  between  north  and  east,  east  and  Bontb,  soDtb  and  west, 
ud  west  and  north.  These  qiuulianta  will  be  known  as  the  northeast,  eontbeast, 
woUiwest,  and  northwest  qoadrxnts. 

129.  Si^kals  will  be  ordered  up  In  the  words  ''Hoist  coationary  aad  northeast"  Ac, 
■>''|Haistesntionary," or  "Hoist  northeast,"^,  or  "Hoist  on-shore,"  Ac  Thedi- 
nction  nnal  will  be  changed  by  the  words  "Cbaage  somtheast  t»  northwest,"  Ac.  Sig- 
i>U  will  be  ordered  down  ia  the  word)  "  Signals  down." 
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130.  On-shore  signals  will  be  changed  to  cantionary  in  the  words  '*  Change  on-shore 
to  cantionary  and  northwest/' &c.  Cautionary  signals  will  be  changed  to  on-shore 
signals  by  the  words  *' Change  cantionary  to  on-shore. '* 

131.  The  receipt  of  an  order  to  lower  a  signal  at  a  cantionary  station  will  not  canse  it 
to  be  lowered  until  the  wind  fidls  below  the  verifying  velocity  for  that  station.  The 
observer  will  acknowledge  the  order  at  once  unless  the  indications  officer  directs  in  the 
order  to  ** acknowledge  when  the  signal  is  lowered.*'  This  will  permit  the  indications 
officer  to  order  down  a  signal  as  soon  as  he  sees  indications  of  the  abatement  of  the 
storm,  and  thereby  prevent  the  display  of  a  signal  after  the  stonn  has  passed. 

132.  To  provide  farther  against  the  display  of  signals  after  the  storm  has  prevailed, 
observers  are  auUiorixed  to  wire  the  fact  to  this  office  if  the  wind  *ialls  below  the  verify- 
ing velocity  daring  a  display,  provided,  (1)  he  has  no  order  to  lower,  (2)  that  the  wind 
is  westerly,  (3)  that  the  barometer  is  rising,  (4)  and  that  it  Is  more  than  one  hoar  be- 
Ibre  the  next  tri-daily  observation.  Upon  the  receipt  of  snch  a  telegram  the  indications 
officer  will  decide  whether  the  signal  should  be  lowered  at  once. 

133.  The  indications  officer  will  assume  the  undivided  responsibility  for  the  display 
or  lowering  of  all  signals.  Conditional  orders  for  snch  display  or  lowering  will  not  be 
issned.     (Ins.  15,  1886.) 

134.  Whenever  cantionary  signals  are  ordered  far  a  storm  and  the  dangw  from  the 
storm  has  passed,  and  the  signals  are  continued  in  anticipation  of  a  second  dangerous 
storm,  a  special  explanatory  message  will  be  sent  to  the  stations  interested.  (Ins.  63, 
1880.) 

135.  Sixteen  hours  on  the  lakes,  and  twoitv-four  hours  elsewhere,  is  a  sufficient  time 
to  hoi^  a  cautionary  or  on-shore  signal  previous  to  the  arrival  of  the  storm.  If  a  sig- 
nal remains  hoisted  lor  more  than  twenty-four  consecutive  hours  before  the  arrival  of  a 
verifying  velocity  on  the  lakes,  and  thir^-two  hours  elsewhere,  it  shall  be  considered  a 
iailare.  In  verifying,  if  the  non- verified  display  is  continued  over  the  above-mentioned 
time,  it  shall  be  considered  a  new  display.  This  paragr^h  will  only  apply  to  stations 
having  night  telegraph  service. 

136.  On  account  of  there  being  no  night  telegraph  service  at  stations  not  taking  ob- 
servations, indications  officers  will  send,  if  piacti<»ble,  signal  orders  to  such  stations  on 
or  before  5  p.  m.,  daily,  except  Sunday,  and  on  Sundays  before  10  a.  m. 

137.  The  indications  officer  will  send  with  all  cautionary  or  on-shore  signal  orders,  and 
as  often  during  the  display  as  he  oonsiden  necessary,  to  the  following  stations:  Dniuth; 
Kilwaukee:  Mackinaw  City;  Detroit;  Cleveland; Oswego;  Boston;  New  Haven;  NoirMk; 
Savannah;  Cedar  Keys;  New  Orleans;  Marquette;  Chicagjo:  Alpena;  Toledo;  Erie;  I^tst- 
port;  Nantudcet;  New  York  City;  Wilmington;  Jacksonville;  Pensacola;  Galveston;  Es- 
canaba;  Grand  Haven;  Port  Huron;  Sandusky;  Boffido;  Portland,  Me.;  New  London; 
Baltimore;  Charleston;  Key  West;.Mobile;  a  telegram  giving,  as  near  as  possible: 

(1)  The  location  of  the  storm-center  and  probable  direction  it  will  move. 

(2)  The  probEible  direction  of  wind  in  next  eight  or  sixteen  hours,  and  the  direction 
it  is  expected  to  shift. 


(Z)  The  probable  time  the  storm  will  cease  to  be  dttigerons. 


The  probable  state  of  weather  in  next  eight  or  sixteen  hours,  whether  rain,  snow, 
or  f€^,  and  whether  higher  or  lower  temperature. 

138.  When  cautionary  signals  are  ordered  up  or  down  at  the  stations  on  the  lakes  or 
the  Guli^  notification  will  l^  sent  by  telegraph  to  otfier  stations  in  the  same  locality,  as 
directed  below.  The  notifioation,  besidsB  the  infi»nnation  that  ''up"  or  ''down  sig- 
ni^"  &&,  are  ordered  for  other  stations,  will  contain  so  mudi  of  the  explanatory  mes- 
sage embnoed  in  the  cautionary  order  as  will  be  of  general  importance  to  the  statioBS 
receiviMit. 

139.  When  cautionary  signals  are  ordered  up  or  down  at  any  of  the  stations  on  the 
Galf  coast,  vix..  Key  West^  Cedar  Keya,  Pensaccua,  Mobile,  New  Orleans,  Galveston,  and 
Indianola,  notl^cations  will  be  sent  to  all  of  these  stations,  except  Indianola,  when  the 
indications  officer  considers  it  probable  that  the  storm  for  which  the  signals  are  ordered 
will  cause  dangerous  winds  in  the  region  of  the  station  to  be  notified.  This  paragraph 
refers  only  to  stations  taking  observations. 

140.  When  cautionaiy  signals  are  ordered  up  or  down  on  the  lakes,  notifications  will 
be  sent  to  stations  as  follows: 

(1)  Sisnals  ordered  on  Lake  Superior,  to  stations  on  Lakes  Superior,  Huron,  and  Mich- 
igan; f2T signals  ordered  on  Lake  Michigan,  to  stations  on  Lakes  Midiigan,  Huron,  and 
Erie;  (3)  signi^  ordered  on  Lake  Huron,  to  stations  on  Lakes  Haron,  Erie,  and  Ontario; 
(4)  signals  ordered  on  Lake  Erie,  to  stations  on  Lakes  Erie,  Ontario,  and  Huron,  and  to 
Mac^naw  City;  (5)  signals  ordered  on  Lake  Ontario,  to  stations  on  LeUco  Ontario.  When 
cautionary  signals  have  been  ordered  at  one  or  more  stations  on  one  of  the  lakes  and  due 
notification  1ms  been  given,  notification  of  the  ordering  of  additional  signals  on  tliat  lake 
will  not  be  sent  to  stations  on  other  lakef*.    These  notifications  apply  to  orders  to  dis- 


BEPOBT   OF   THE   CHIEF   SIGNAL   OFFICER. 


55 


play,  or  lower,  caationary  signals  only,  and  not  to  on-shore  signals.     This  paragraph  re- 
fers only  to  stations  taking  observations. 

141.  The  kind  of  signal  shown  at  Sandy  Hook,  N.  J.,  will  be  the  same  as  that  at  New 
Torit  aty.     (Ins.  1,  1884.) 

142.  All  cantionaiy  signals  reoeired  at  Indianola,  Tex.,  will  be  repeated  to  the  ob- 
aerrer  at  Brownsville,  Tex.     (Ins.  19, 1885.) 

143.  The  officer  in  charge  may  give  a  more  extended  notification  of  the  ordering  of  sig- 
nals when,  in  his  opinion,  necessary.    (Ins.  91,  1882.) 

144.  Display  boards  showing  stations  where  cautionary  signals  are  np.  together  with 
the  kind  of  signal,  will  be  kept  in  the  indications  division.     (L.  R.  6679,  Mis.,  1884.) 

145.  The  officer  in  charge  will  verify  the  orders  for  display  and  discontinnonce  of  sig- 
nals and  the  record  on  the  caationary-signal  board,  after  which  the  order  will  be  num- 
bered and  entered  in  the  cautionary-signal  order  book  and  sent  to  the  telegraph  room. 

146.  At  midnight,  after  completing  the  press  report  and  special  tel^rams,  and  issu- 
ing the  necessary  signal  orders,  if  any,  the  ** good-night"  message  will  be  prepared, 
ot^ied  in  the  *' signal-order  book,"  vermed,  and  sent  to  the  telegraph  room. 

147.  Cantionaiy  signals  will  be  ordered  for  Baltimore,  Md.,  whenever  a  storm  is  an- 
ticipated on  the  Delaware,  liaiyland,  or  Viiginia  coasts.  They  will  be  considered  justi- 
fied if  the  wind  reaches  the  verifying  velocity  at  any  station  within  that  section. 

148.  The  observer  at  Key  West,  Fia.,  is  authorized,  except  when  signals  are  ordered 
by  the  indications  officer,  to  display  and  lower  cautionary  signals  at  that  station  at  his 
diseietionf  reporting  such  action  immediately  by  telegraph  to  this  office.  Each  telegram 
will  contain  all  essential  information  of  the  mov^nent  and  character  of  the  stonn.  (Ins*. 
171, 1881.) 

149.  Gaationary-signal  orders  for  Nantucket  will  be  made  out  on  Form  No.  206,  in 
the  same  manner  as  stations  receiving  orders  direct. 

150.  The  following  form  (No.  206)  is  used  in  sending  signal  ordeis: 

[Fonn  No.  208.i 


To  Observer : 


New  Orleans, 
Hobile, 


OederKeys, 
Key  West. 

Jacksonville. 
JsokflonvUle  Section, 
Sayannsh, 
Savannah  8eotlon, 
Charleston, 
Wilmington. 
Wilmington  Section, 
KorfiDOi  Section, 
NorMfc. 
Fort  Monroe, 
Baltimore, 
Chinooteagne, 
Gape  Henlopen, 


Wab  Depabtmbkt,  Sigkal  Sebviob,  U.  S.  Abmy, 

Waahinffton,  D.  G, ,  188—,  —  m. 


If .  J.  Coast  Section, 

Sandy  Hook, 

New  York  City, 

New  Haven, 

New  London. 

Newport  Section, 

Narragansett  Section, 

Nantucket, 

Wood's  Hoil  Section, 

Boston, 

Boston  Section, 

Portland, 

Portland  Section, 

Eastport, 

Oswego, 

Oswego  Section, 

Rochester, 

Bullklo, 

Erie, 


Erie  Section, 

CleTsland, 

Sandusky, 

Toledo, 

Detroit. 

Saginaw  Bay  Section, 

Port  Huron, 

Alpena, 

Mackinaw  City, 

Grand  Haven, 

Grand  Haven  Section, 

Mackinaw  Section, 

Chicago, 

Milwaukee. 

Milwaukee  Section, 

Green  Bay  Section, 

Escanaba, 

Marquette, 

Duluth. 


Hoist 
C^iange 


Oaotiooary, 

On-shore, 

On-shore  to  Oautlonary, 

CbotlonMT  to  On-Shore, 


Northeast, 
Southeast, 
Southwest, 
NorUiwest. 


Signals  down. 


Here  follows  a  telegram  giving,  as  near  as  possible :  (1)  The  location  of  the  sfeom^oenter  and  prob> 
•Me  direction  it  will  move.  (2)  The  probable  direction  of  wind  in  next  eightor  sixteen  hours,  and 
{••dheetioQ  it  is  expected  to  shift.  (3)  The  probable  time  the  storm  will  oease  to  be  dangerous. 
W  The  probable  state  of  weather  in  next  eight  or  sixteen  hours,  whether  rain,  snow,  or  &g.  and 
^^listher  higher  or  lower  temperature. 


■••  •••••••••••••••••••••••••«• ••••••••• 


•••   ••••••••«•»••« 


(Signed) 


Tisae  filed. 


.    Time  ordered  to  station. 


Bf  order  of  the  Chief  Signal  Offieer. 
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8T0BM  WABKINOS  (CANADIAN  SEBIBS). 

151.  Whenever  the  conditions  indicate  dangeroas  weather  in  the  Dominion  of  Canada^ 
a  message  will  be  transmitted  to  the  snperintendent  of  the  meteorological  service,  To- 
ronto, (^ada. 

152.  The  following  cipher  will  be  used  to  indicate  the  districts  or  stations  threatened: 
CoUingwood,  for  C^rgian  Bay;  Saageen,  for  Lake  Huron;  Kingston,  for  East  Ontario; 

Toronto,  for  West  Ontario;  Stanley  for  Lake  Erie;  Montreal;  Quebec;  Father  Point; 
Gaspe;  Bathnrst;  Shediac  for  North  New  Brunswick;  St  John;  Pictou,  for  Nortli. 
Nova  Scotia;  Hali£uc;  Sydney;  Yarmouth;  Newfoundland. 

153.  llie  time  and  date  at  which  a  storm  is  expected  to  arrive  at  the  districts  or  sta^ 
tions  threatened  will  be  given  in  the  words,  morning,  afternoon,  or  midnight  of  •— ^— 
(day  of  month). 

Example  of  dUpatclu 

154.  Storm  (or  severe  storm)  indicated  for  Sangeen,  CoUingwood,  Stanley,  afternoon 
of  4th;  Toronto,  Kingston,  midnight  of  4th;  Montreal,  Qneb^  morning  of  6th. 

155.  When  danger  is  past  or  no  longer  tlueatens  any  Canadian  station  that  has  been 
warned,  a  dispat^  will  be  sent  to  the  snperintendent  of  the  meteorological  aervioe, 
Toronto,  Canada,  containing  the  following: 

.  (1)  Safety;  (2)  name  of  station  or  stations;  (3)  time,  and  (4)  date.  A  ''good  night" 
message  will  also  be  sent  to  the  snperintendent  of  the  meteorological  service,  Toronto^ 
Canada,  at  midnight. 

156.  The  officer  in  charge  will  verify  all  dispatches  relating  to  storm  warnings  and 
the  record  on  the  cautionary-signal  board,  after  wMch  a  copy  of  the  dispatch  will  be  Al- 
tered in  the  signal-order  book.    These  dispatches  will  not  be  numbered. 

157.  On  Sunday  a  telegram  will  be  sent  at  or  before  9.30  a.  m.,  giving  the  following 
information:  If  there  be  no  definite  warnings  for  Canadian  stations  based  on  thie  current 
reports  and  no  expectation  that  there  will  be  any  founded  on  the  afternoon  reports  of  the 
same  day,  and  any  warnings  sent  on  the  previous  day  have  been  acknowledged,  the  absence 
of  danger  will  be  expressed  by  the  words  **  nothing  coming."  If  the  morning  reports 
do  not  make  the  immediate  issue  of  warnings  necessary,  but  indicate  that  there  is  a  fiiir 
probability  that  a  warning  may  be  necessary  after  the  receipt  of  the  afternoon  reports, 
this  information  will  be  expressed  by  the  words  '*  Sunday  evening,"  with  the  names  of 
the  stations  at  which  the  warning  will  probably  be  needed.  Warnings  based  on  the  cur- 
rent reports  will  be  sent  in  the  usual  manner.     (Cir.  23,  1874.) 

STOBM  WARNINGS  (MISCELLANEOUS). 

158.  The  indications  officer  will  telegraph  to  the  United  States  Fish  Commission^ 
Wood's  Holl,  Mass.,  warnings  of  impending  or  threatened  storms  in  the  rcigion  off  the 
south  coast  of  New  England.     (Mem.,  July  1,  1884.) 

159.  The  indications  officer  will  telegraph  to  the  secretary  of  the  Maritime  Exchange, 
New  York  City,  when  reports  indicate  the  approach  of  severe  storms  toward  the  Qulf 
and  Atlantic  coasts. 

SEVERE  LOCAL  8TOBBIS  AND  TOBNADOES. 

160.  The  indications  officer  will  give  special  attention  to  conditions  favorable  to  the 
development  of  severe  local  storms  and  tornadoes.  When  the  reports  j  nstify  the  predic- 
tion of  these  storms  they  will  form  a  part  of  the  general  indication,  the  prediction  to 
be  that  * '  conditions  are  favorable  for  the  occurrence  of  severe  local  storms  or  tornadoes, ' ' 
giving  the  names  of  the  States  where  such  storms  are  expected  to  occur.  (Mem.  100, 
1886.) 

161.  Whenever  severe  local  storms  are  predicted,  as  provided  for  by  Mero.  100,  1886, 
the  indications  officer  will  telegraph  the  pi^iction  as  a  special  message  to  all  Signal  Serv- 
ice stations,  and  to  the  directors  of  the  Minnesota,  Ohio,  and  Alabama  State  weather 
services,  when  located  within  the  threatened  regions. 

UNUSUAL  OB  VIOLENT  DI8TUBBANCBS  IN  CENTBAL  ILLINOIS. 

162.  Whenever  the  conditions  indicate  unusual  or  violent  disturbance  in  the  resion  of 
central  Illinois  special  predictions  will  be  telegraphed  '*  charge  s  collect ''  to  the  '*  Pan- 
tagraph,*'  Bloomington,  111.     (Mem.  159,  1885.) 
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THUNDSB-STOBMS. 

163.  The  officer  in  charge  of  indications  will  give  special  attention  to  the  study  of  oon- 
ditioDS  likely  to  be  followed  by  thunder-storms  in  the  New  England  States  during  the 
months  of  June,  July,  and  August.  When  thunder-storms  are  likely  to  occur  a  dispatch 
will  be  sent  to  the  oteerrer  at  Boston,  Mass.,  in  the  following  terms: 

''Wednesday  (or  day  of  week),  June  5  (or  day  of  month),  is  appointed  term-day  for 
the  thunder-storm  obserrers  of  the  New  England  Meteorological  Society." 

164.  These  dispatches  should  be  sent  on  the  day  previous  to  the  one  announced  as  the 
"term-day."    (Mem.  133, 1886.) 

STORM  WARNINGS  AND  IMPORTANT  FORECASTS  (NEWSPAPERS). 

165.  A  list  of  the  daily  newspapers  published  throughout  that  portion  of  the  country 
for  which  predictions  are  made,  with  tne  address  and  hour  of  publication  for  each,  will 
be  kept  in  the  indications  division  for  use  of  the  indications  officer  when  important  fore- 
casts or  warnings  are  to  be  telegraphed  to  the  publishers. 

166.  The  above  list  will  be  furnished  by  the  officer  in  charge  of  the  stations  division, 
who  will  direct  the  observer  in  charge  of  the  station  at  Washington  City  to  keep  it  cor- 
rected to  date. 

NORTHERS. 

167.  When  ''northers"  are  anticipated  telegraphic  warnings  will  be  sent  to  the 
regions  menaced,  according  to  the  following  schedule: 


Co>operating  railroad. 


Bnrlinston  and  Mtsaourl  River  Railroads 

Atchison,  Topeka  and  Santa  F6  Railroad...... 

MiaMori  Paciflo  Railway.. .........«^  »... 

Saint  Louis  and  Ban  Frandioo  Railway........ 

Inleraational  and  Great  Northern  Railway... 

Fort  Worth  and  Denver  City  Railroad.......... 

Texas  and  Saint  Louis  Railway.......^... 

Texas  and  Pacifto  Railway. 

HowCon  and  Texas  Oentral  Railway. ».... 

Oahreeton,  Harrisburgand  San  Antonio  Rail« 

way. 
Mexican  National  Railway..... 


Central  distributinfr 
station. 


Omaha,  Nebr..... 
Topeka,  Kane. .... 
Saint  Lonis,  Mo.. 
Springfield,  Mo.. 
Palestine,  Tex.... 


Port  Worth,  Tex.... 
Pine  Bluff,  Ark..... 

Marshall,  Tex. 

Houston,  Tex. 

Houston,  Tex. 


Corpus  Christi^Tex.... 


Person  addressed. 


General  manager. 
Superintendent  of  telegraph. 

Do. 

Do. 
Assistant  superintendent  of 

telegraph. 
Superintendent  of  telegraph. 
General  superintendent. 
Superintendent  of  tel^pnph. 
General  superintendent. 

Do. 

Do. 


168.  Warnings  of  the  approach  of  *' northers"  in  the  Mississippi  and  Missduri  Val* 
leys  and  the  Southwest  will  be  telegraphed  to  the  observer  at  Saint  Louis,  Mo.  (Mem. 
103, 1885.) 

RIVER  CHANGES,  FLOODS,  AND  LOW  WATER. 

169.  The  river  reports  and  river  changes  will  be  recorded  and  published  in  feet  and 
tenths. 

170.  Whenever  the  changes  equal  or  exceed  one  foot  they  will  be  briefly  noted  in  the 
synopsis.  When  the  river  is  near  or  above  the  danger-line,  or  very  low,  at  any  place, 
all  changes  will  be  noted.  When  the  probable  changes  may  be  of  great  importance  they 
wOI  also  be  mentioned  in  the  special  bulletin.     (O.  O.  28,  1873.) 

17L  The  indications  officer  will  carefully  study  the  river  changes  for  the  previous 
yean,  with  a  view  of  determining  the  rate  of  movement  of  freshet  waves. 

172.  He  will  call  for  special  telegraphic  river  observations  to  be  taken  at  such  stations, 
and  at  such  times  as  he  may  consider  necessary.  When  river  reports  are  to  be  discon- 
tinued he  will  notify  the  officer  in  charge  of  the  stations  division,  who  will  issue  the 
neoesaary  orders.     (Ins.  74,  1884.) 

173.  Telegraphic  warnings  will  be  sent  to  all  stations  within  the  districts  menaced  by 
dangerous  floods;  when  floods  are  likely  to  occur  in  regions  where  there  are  no  stations 
a  warning  will  be  sent  to  the  signal  station  nearest  to  the  threatened  locality,  with  di- 
rections to  give  the  widest  publication. 

174.  Reports  of  Western  floods  will  be  telegraphed,  by  special  message,  to  the  observer 
at  Xew  Orleans,  La.     (Ins,  28,  1886.) 
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175.  In  order  that  proper  action  may  be  promptly  taken  wlien  a  dangerous  rise  in  any 
navigable  river  east  of  the  Rooky  Mountains  is  anticipated,  the  indications  officer  will 
at  once  notify  the  officer  in  charge  of  stations  when  he  begins  telesraphing  reports.  He 
vrill  also  notify  the  same  officer  when  these  reports  are  discontinued.     (Ins.  20,  1886. ) 

176.  Whenever  danger  from  floods  in  the  Potomac  River  is  anticipated,  notice  will  be 
sent  to  the  merchants  of  Georgetown,  and  to  the  press  in  Washington,  &c.,  of  such  uu- 
pending  floods.  A  duplicate  message  will  be  sent  by  the  officer  in  diaige  of  indicatioiks 
to  the  superintendent  of  the  United  States  carp  ponds,  through  the  Telephone  Exchange 
and  National  Museum.     (Ins.  17,  1884.) 

• 

FROSTS. 

177.  Officers  will  careftQly  study  the  meteorological  conditions  preceding  damaging 
frosts.  Such  as  threaten  any  crop  or  fruit  will  be  announced  in  indications  and  by 
special  telegraphic  bulletins  as  earlv  as  practioable,  and,  if  possible,  two  or  three  days  in 
advance.  These  frost  warnings  will  denne  the  regions  threatened,  state  the  time,  and 
distdngnish  between  light  fioets,  killing  frosts,  and  freezing  weather.  The  officer  in 
chw^  will  call  upon  the  other  members  of  the  indications  bMrd  for  their  opiaions  as  to 
the  minimum  temperature  to  be  expected  and  the  area  threatened.  (Ins.  154,  1861 ; 
Ins.  155, 1882.) 

178.  When  frosts  which  may  prove  injurious  to  crops  are  likely  to  occur  the  special 
bulletin  will  contain  special  warnings  of  their  approach,  which  the  officer  in  chaige  of 
indications  will  telegraph  to  the  obserrers  at  stations  in  the  threatened  districts,  with 
directions  to  give  them  the  widest  distribution. 

179.  Whenever  minimum  temperatures  of  40^,  or  less,  with  conditions  &voiable  Ibr 
frosts,  are  expected,  warnings  will  be  telegraphed  to  the  centers  named  in  the  several 
schedules  filed  in  the  indications  and  telegraph  divisions,  as  follows:  for  the  fruit-grow- 
ing regions,  from  November  15  to  April  15;  for  the  tobacco-growing  regions,  frt>m  Sep- 
tember 1  to  November  1,  or  until  after  killing  frosts;  for  the  sugar-growing  regions,  from 
October  1  to  February  1,  or  until  after  killing  frosts;  for  the  fruit  and  vegetable  districts 
about  Chattanooga,  Tenn.,  from  September  15  to  May  1 ;  for  districts  about  Geoi^getowii, 
S.  C,  from  October  1  to  April  1.  (Ins.  69,  1879;  Ins.  128,  1882;  Ins.  6, 21,  24,  and  31, 
1883.) 

180.  The  frost- warnings  for  the  sugar-growing  regions  of  Louisiana  will  be  telegraphed 
to  the  signal  service  observer  at  New  Orleans,  who  will  promptly  frimish  copies  to  as- 
sociationB  interested.  The  officer  in  charge  of  indications  will  exercise  great  care  in  pre- 
paring these  warnings  and  make  them  descriptive  of  the  conditions  expected  to  occur  in 
the  northern  and  southern  parts  of  the  State;  be  will  also  give  the  time  at  which  the 
cold  wave  or  frost  will  probably  reach  the  State.  Warnings  will  not  be  given  unless 
light  frt)6t8  are  expected  at  leasVin  the  northern  section  of  the  sugar-growing  region;  and 
when  the  temperature  will  probably  fall  below,  or  to,  freering  in  any  section  of  the 
sugar-growing  region  it  will  be  so  stated.     (Ins.  123,  18i94. ) 

181.  Special  fit)st  warnings  for  the  cranberry-growing  regions  of  Wisconsin  will  be  pre- 
pared and  triegnu)hed  to  the  observer  at  Milwaukee,  who  will  distribute  them,  by  tel- 
egraph, to  selected  points  in  the  counties  of  Jackson,  Monroe,  Juneau,  Adams,  Waushara, 
Marquette,  Green  Lake,  and  Wood. 

182.  The  warnings  for  all  cranberry  districts  will  cover  a  period  of  thirty-two  hours 
in  advance;  if  the  frosts  are  expected  to  continue  beyond  thskt  period,  a  new  warning 
will  be  telegraphed.  In  preparing  the  warnings,  the  time  at  which  the  frost  is  expected 
to  reach  the  cranbeny-growing  districts  will  be  given. 

183.  As  the  most  successful  protection  against  frost,  and  the  one  generally  employed 
by  growers,  is  to  cover  the  marshes  with  several  inches  of  water  and  keep  the  same  hi 
motion,  and  as  this  precaution  involves  considerable  expense  and  loss  of  time  during  the 
picking  seascm,  it  will  be  necessary  to  use  great  caution  in  making  frost  predictions  for 
the  benefit  of  this  industry. 

184.  The  picking  season  begins  about  September  1,  and  lasts  about  six  weeks.  This 
is  a  period  of  great  danger,  as  the  Jeast  frost  ruins  the  fruit.     (6421,  Obs.,  1885.) 

185.  Frost  warnings  tbr  the  State  of  Alabama  will  be  prepared  and  telegraphed  to  the 
director  of  the  Alabama  State  weather  service.  Auburn,  Ala.     (Mem.  201, 1883.) 

186.  Special  tcost  warnings  will  be  prepared  for  Iowa,  Minnesota,  Daicota,  and  other 
extreme  Western  States,  and  telegraphed  to  the  observer  at  Pittsburg,  Pa.  (Ins.  22, 
1886.) 

187.  The  following  form  (No.  224  (—1886),  showing  the  present  arrangement  for  the 
distribution  of  frost- warning  messages,  will  be  used  in  preparing  these  messages: 


BEPORT  OF  THE  CHIEF  SIGNAL  OFFICER.  59 

[Fonn  No.  2246—1886.] 
Frost'tcrtming  message. 

Signal  Office,  Wab  Dbpabtmbkt, 

Washington  City^ ,  188 — ,  — .  m. 

Oraanberry  dittriets  (May  1  to  Novraiber  1). — To  obsenrerB,  Boston,  Mass. ;  Philadelphia, 
Fa^;  Milwttokee,  Wis. 

fhbaeco  districts  (September  1  to  November  1). — Hartford,  Conn.,  to  manager  Western 
Umon  Telegraph  Company;  New  Haven,  Conn.,  to  observer;  Palmer,  Mass.,  to  man- 
ager WesteraUnioaT^egraph  Company;  SpringOeld,  Mass.,  to  manager  Western  Union 
Telegraph  Company;  Elmira,  N.  Y.,  to  manager  Western  Union  Telegraph  Company; 
New  York  Ci^,  to  observer;  Philadelphia,  Pa.,  to  observer;  HarrisbuiK)  P&*,  to  man- 
ager Western  Union  Tdegraph  Comipany;  Harrisbnig,  Pa.,  to  snperintend^it  tel^raph, 
B«Eiding  Railroad  Company;  Lancaster,  Pa.,  to  manager  Western  Union  Telegraph  O^n- 
pany;  York,  Pa.,  to  manager  Western  Union  Telegraph  Company;  Wilmington,  Del., 
to  manager  Western  Union  Telegraph  Company ;  Washington  City,  to  observer;  Lynch- 
haig,  Va.,  to  observer;  Richmond,  Va.,  to  manager  Western  Union  Telegraph  Company; 
Richmond,  Va.,  to  superintendent  Richmond  and  Danville  Railroad;  Raleigh,  N.  C,  to 
maaager  Western  Union  Telegraph  Company;  Cincinnati,  Ohio,  to  observer;  Lexington, 
Ky.,  to  manager  Western  Union  Telegraph  Company;  Lonisville,  Ky. ,  to  observer;  Nash- 
▼ille,  Tenn.,  to  observer;  Memphis,  l^nn.,  to  observer;  HannilMbl,  Mo.^  to  manager 
Western  Union  Telegraph  Company;  Saint  Louis,  Mo.,  to  observer;  Madison,  Wis. 

Sugar  districts  (October  1  to  April  1). — New  Orleans,  La.,  to  observer;  Galveston, 
Tex.,  to  observer;  Colombia,  Tex. 

FruU  and  vegetable  districts, — Chattanooga,  Tenn. ,  to  observer  (September  15  to  May  1) ; 
CharlesUMi,  S.  C,  to  observer  (October  15  to  April  15);  Georgetown,  S.  C.  (October  1  to 
April  1);  Jacksonville,  fla..  to  observer  (November  15  to  Aoril  15). 

Tb&occo  warnings — Special — (September  1  to  November  1.)  AshevUle,  N.  C.  (charges 
odlect);  Asheville,  N.  C.  (charges  collect);  Alabama,  Auburn,  Ala.,  via  Atlanta;  in  ex- 
treme Western  States,  notify  observer,  Pittsburg,  Pa. 

188.  Whenever  frosts  are  expected  in  the  vicini^  of  any  place  to  which  predictions  of 
the  weather  and  temperature  are  sent,  the  indications  officer  will  add  the  nrost  warning 
to  the  dispatch. 

BBCORD  OF  FIBST  FB0SX8. 

189.  During  the  Mitnmn  and  winter  the  indications  officer  will  have  entered,  on  a 
stpbdaX  chart,  the  first  light  and  killing  frosts  reported,  with  the  dates  of  their  occurrence. 

FBEBZINO  TEMPEBATUBES  IN  CAKAL  BEOI0N8. 

190.  During  the  period  of  navigation  when  freezing  temperatures  are  anticipated  in 
any  canal  region,  special  forecasts  will  be  made  in  the  indications  and  special  bulletin. 

COLD  WAVES. 

191.  During  his  tour  of  duty,  the  officer  in  charge  of  the  indications  division  will 
make  a  study  of  approaching  changes  of  temperature  as  indicated  in  the  Northwest,  Mon- 
tma,  Manitoba,  and  Dakota,  and  adjacent  sections,  with  a  view  of  determining  rules  of 
value  in  predicting  cold  waves.  A  careAil  study  of  the  charts  on  file  for  past  years  will 
probably  indicate  practical  rules  of  great  value.  Each  indication  officer  will  read  and 
osreihlly  study  Signal  Service  Notes  No.  22.  In  connection  with  the  foregoing  he  will 
indude  a  special  study  of  atmospheric  changes  which  precede  frosts.  (Ins.  100,  1^4; 
Hem.  78,  1884.) 

192.  -Whenever  a  cold  wave  is  exjiected  to  occur  at  any  of  the  stations  named  below, 
the  officer  in  chaige  of  the  indications  division  will  telegraph  the  observer  in  the  follow- 
ing form:  '*  Hoist  cold-wave  signal;  temperature  will  probiftbly  &11  — ^-  degrees  during 
next hours.'' 

193.  Cold- wave  signals  will  not  be  ordered  unless  a  temperature  of  45°  or  less  is  ex- 
pected. When  the  temperature  is  expected  to  fall  20°  or  more  in  any  district  and  not 
nach  45°  the  officer  in  charge  of  the  indications  division  will  announce  '*a  cool  wave 
amnroaching."  The  announcements  will  be  made  in  the  *' Special  Bulletin  "  and  *'  In- 
dications. ' '  No  signals  will  be  disi^yed  for  cool  waves.  (L.  H.  4071,  Sig. ,  1885 ;  Ins.  27, 
1885.) 

194.  Cold-wave  signals  will  be  verified  by  a  fall  of  fifteen  degrees  (15°)  or  more  after 
cUminating  the  diurnal  change  of  temperature.    (714and22d0,  Sig.,  1886;  Ins.  14, 1836.) 
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195.  When  the  temperature  has  reached  the  mlnimam  the  cold- ware  signal  will  be 
ordered  do«m  by  telegraph,  thus:  '^Cold-wave  signal  down."    (Ins.  105,  1884.) 

196.  A  display  board  showing  where  cold-wave  signals  are  up  will  be  kept  in  the  in- 
dications  division.    (L.  R.  6679,  Mis.,  1884.) 

197.  Cold-wave  signal  orders  will  be  entered  in  the  cold-wave  signal-order  book,  and 
will  be  checked  in  the  book,  and  with  the  display  board  by  the  indications  officer,  after 
which  they  will  be  sent  to  the  telegraph  room.     (L.  R.  6679,  Mis.,  1884.) 

198.  Cold- wave  signal  orders  for  Wellington,  Kans.,  will  be  sent  from  this  oiBoe 
direct. 

199.  The  following  stations  cannot  be  reached  by  telegraph  at  midnight:  Abilene, 
Tex. ;  Auburn,  Ala. ;  Concordia,  Kans. ;  Dodge  City,  Kans. ;  Oreencastle,  Ind. ;  Lamar, 
Mo. 

200.  Cold-wave  signal  orders  for  Washington  City  will  be  filed  in  the  telegraph  divis- 
ion and  with  the  obMrver,  who  will  notify  the  several  newspapers. 

201.  The  following  form  (Form  No.  2244),  showing  the  present  arrangement  for  the 
distribution  of  cold-wave  signal  orders,  will  be  used  in  preparing  these  oraers: 

[Form  No.  234  d— 1885.] 

Whenever  »  oold  wave  is  expected  to  ocour  at  any  of  the  stations  n'^naed  in  this  blank  the  officer 
in  eharge  of  the  indications  division  will  telenaph  the  observer  in  the  following  form :  **  Hoist 
o^d>wave  signal :  temperature  will  probably  fall  — «  decreet  darinjir  the  next  — «  hours."    Whe  m 
the  temperatare  has  reached  the  minimum  the  siprnal  will  be  ordered  down  by  telegraph,  thos : 
**  Cold-wave  signals  down.** 

Cold-wave  tignal  mesmige. 


SlOITAI.  OVFZOB,  Wab  DePABTMBST. 

Wa$h4noUn  CUVt 


To  observer- 
Cheyenne,  Wyo. 

North  Platte,  Nebr. 

Valentine,  Nebr. 

YanktOD,Dak. 

DenvefjXIolo. 

Dodge  Otty,  Kans. 

Onuuia,NeDr. 

Concordia,  Kans. 

Wellington,  Kans. 

Lcttvenworth,  Kans. 
Kansas  Ci^,  Mo.,  to  dis- 
patcher, Fori  Scott  and 
Gulf  Railway. 

Lamar,  Mo. 

La  Crosse,  Wis.- 

Saint  Paul,  Minn. 
Madison,  Wis. 

Dubuque,  Iowa. 

Des  Moines,  Iowa. 

Davennort,  Iowa. 

KeokuK,  Iowa. 

Springfield,  HI. 

Saint  Louis,  Mo.  (repeating 
to  Missouri  State  weather 
service  for  interior  of 
State). 

Cairo,  III. 


Milwaukee,  Wis. 
Chicaffo.ni. 
Orand  Haven,  Mich. 
Ix>gansport,  Ind. 
Oreencastle,  Ind. 
Indianapolis,  Ind. 
Ix>uisville,Ky. 
Cincinnati,  Ohio. 
Columbus,  Ohio. 
Pittsburg,  Pa. 
Memphis,  Tenn. 
Nashville,  Tenn. 
Chattanooga,  Tenn. 
Knoxville.Tenn. 
Detroit,  Mich. 
Toledo,  Ohio. 
Sandusky,  Ohio. 
Cleveland,  Ohio. 
Erie,  Pa. 
Buflralo,N.Y. 
Rochester,  N.T. 
Oflw^ro,  N.  Y. 
Albany,  N.Y. 
New  York  City. 
Philadelphia,  i>a. 
Baltimore,  Md. 
Washington  City. 


Lsmchburg.  Va. 
Richmond,  Va.,  Chamber  of 
Commerce. 
Norfolk,  Va. 
Portland,  Me. 
Boston,  Mass. 
New  Ix)ndon,  Conn. 
New  Haven,  Conn. 
Fort  Smith,  Ark. 
LiUle  Rock,  Ark. 
Shreveport^La. 
Galveston.  Tex. 
Abilene,  Tex. 
Palestine,  Tex. 
New  Orleans,  La. 
Vicksburg,  Miss. 
Montgomery,  Ala. 
Auburn,  Ala. 
Atlanta,  €hu 
Mobile,  Ala. 
Charlotte,  N.C. 
Augusta,  Qa. 
Wilmington,  N.  O. 
Charleston,  S.C. 
Savannah.Ga. 
Jacksonville,  Fla. 
Sanford,Fla. 


Hoist  Cold-Wave  Signal.    CoLD-Wave  Sionai.  Dowx. 


SPECIAL  DISTRIBUTION  OP  COLD- WAVE  WARNINGS. 


202.  Notifications  in  regard  to  cold  waves  will  be  sent  to  the  addresses  on  the  list  ibr- 
nisfaed  to  the  indications  division. 

203.  Whenever  cold  waves  are  expected  in  the  vicinity  of  any  place  to  which  predic- 
tions of  the  weather  and  temperatnre  are  sent,  the  indications  officer  will  add  the  oold- 
wave  warning  to  the  dispatch ;  bnt  notifications  to  lower  cold-wave  signals  in  these  i 
will  not  be  sent     (9081,  Sig.,  1885;  Ins.  73, 1885.) 
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THE  IXDIOATIOXS  BOABD. 

204.  The  indications  board  will  be  permanently  organized,  and  will  be  composed  of 
the  officers  stationed  in  Washington  City  who  havebeon  annoanoed  in  orders  as  ^'Assist- 
ants."  A  maiority  of  the  officers  present  for  dnty  shall  constitute  a  quorum  for  the 
transaction  of  bosiness. 

205.  One  officer  of  the  indications  board  will  be  detailed  to  verify  the  official  indica- 
tions and  signal  orders  of  all  kinds.  One  offiosr  of  the  indications  board  will  be  assigned 
in  charge  of  the  indications  division.  This  detail  will  not  continue  more  than  one 
month. 

20^.  During  tha  month  previous  to  his  assignment  to  indications  division  the  officer 
wMl  study  all  the  charts  of  past  years  for  the  month  daring  which  he  is  to  be  on  dnty, 
and  darin<;  that  time  he  will  prepare-  and  furnish  for  publication  in  the  **Monthly 
Weather  Review*'  a  brief  paper  containing  the  results  of  his  study,  not  to  occupy  more 
than  one  page  of  the  Review. 

207.  The  members  present  will  assemble  at  10  o'clock  a.  m.,  daily,  in  the  indications 
room,  to  stndy  and  discuss  current  meteorological  conditions. 

208.  The  senior  officer  present  will  preside  at  the  meetings  of  the  board;  the  junior 
officer  present  will  act  as  recorder  of  the  board.  The  officer  in  charge  of  the  indications 
division  will  be  responsible  for  all  indications,  signal  orders,  and  special  bulletins  during 
his  tour,  availing  himself  of  the  advice  of  the  Ix^rd  when  he  so  desires. 

209.  It  is  the  duty  of  any  member  of  the  board  to  notify  the  officer  in  chai^^e  df  the 
indications  division  of  any  weather  indications  which  he  thinks  may  have  escaped  atten- 
tion. 

210.  All  indications  and  reports  from  the  indications  board,  including  the  record  of  its 
daily  meetings,  will  be  signed  by  the  president  and  recorder. 

211.  The  proceedings  of  the  board,  at  its  daily  meetings,  wil  be  placed  before  the 
Chief  Signal  Officer  before  12  o'clock  noon,  each  day. 

212.  The  officer  in  charge  of  verifications  will  determine  the  percentage  of  verification 
of  indications  and  the  percentage  of  signals  Justified,  in  accordance  with  the  following 
instnictions: 

2ia  The  indications  will  apply  to  the  States  or  Territories,  or  parts  of  States  or  Ter- 
ritories named,  and  the  percentage  of  verifications  will  be  determined  for  each  State  or 
Territory,  or  parts  of  State  or  Territory,  named  in  the  prediction. 

214.  Predictions  will  be  made  for  the  following  States  and  Territories  which  will  be 
named  in  indications  in  the  order  given,  and  they  will  be  verified  by  stations  as  indi- 
cated below: 

Elaine:  to  be  verified  by  Eastport  and  Portland,  Me. 

New  Hampshire:  to  be  verified  by  Boston,  Mass.,  and  Portland,  Me. 

Vermont:  to  be  verified  by  Albuiy,  N.  Y. 

Massachusetts:  to  be  verified  by  Albany,  N.  T.,  and  Boston,  Mass. 

Connecticnt:  to  be  verified  by  New  London,  Conn.,  and  New  York  City. 

Rhode  Island:  to  be  verified  by  New  London,  Conn.,  and  Block  Island,  B.  I. 

Eastern  New  York:  to  be  verified  by  Albany  and  New  York  City. 

Eastern  Pennsylvania:  to  be  verified  by  Philadelphia,  Pa.  _  T>i«na. 

New  Jersey:  to  be  verified  by  New  York  City,  Atlantic  City,  New  Jersey,  ana  t'miar 
delphia.  Pa. 

Delaware:  to  be  verified  by  Philadelphia,  Pa.,  and  Chincoteague,  Va.  „^  va 

Maryland:  to  be  verified  by  Baltimore,  Md.,  Washington  City,  andChmcoteague,  >  a. 

District,  of  Colnmbia:  to  be  verified  by  Washington  City.  j /«.•   .w>*..*<v«.tip 

Virginia:  to  be  verified  by  Washington  City,  Lynchburg,  Norfolk,  and  CUinootieague, 
Va.  A 

Nortii  Carolina:  to  be  verified  by  Charlotte,  Hatteras,  Kitty  Hawk,  WUmington,  and 
Macon,  N.  C.  ,  „      «««i,    n«. 

Sontii  CaroUna:  to  be  verified  by  Charieston,  S.  C,  Augusta,  and  ^'^^P^;^J!:^\.^ 

Oeoigia:  to  be  verified  by  Atlanta,  Augusta,  and  Savannah,  Ga.,  Mon^naery,  Aia., 
and  Jacksonville,  Fla.  ^. 

Eastern  Florida:  to  be  verified  by  JacksonvUle  and  Cedar  Keys,  Fla. 

Western  Florida:  to  be  verified  by  Pensacola,  Fla.  ,  m-z^kjia    ai«. 

Antonio,  and  Palestine,  Tex.  .    .      and  Memphis,   Tenn. 

Aricansas:  to  be  verified  by  Fort  Smith  and  Littie  Bock,  ArK.,  aui  f 
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Tennessee:  to  be  verified  by  Memphis,  Nashville,  Chattanoogaf  and  KnozYiUe,  Tenn. 

Kentucky:  to  be  verified  by  Nashville,  Tenn.,  Curo,  IlL,  I^nisville,  Ky.,  and  Cin- 
cinnati, Ohio. 

West  Virginia:  to  be  verified  by  PittsbuiK*  Pa. 

Western  Pennsylvania:  to  be  verified  by  Pittsbarg  and  Erie,  Pa. 

Western  New  York:  to  be  verified  by  Erie,  Pa.,  Bafialo,  Rochester,  and  Oswego,  N.  Y. 

Ohio:  to  be  verified  by  Cincinnati,  Colambos,  Cleveland,  Toledo,  and  Sandosky,  Ohio, 
and  Pittsbnrg,  Pa. 

Indiana:  to  be  verified  by  Chicago,  IlL,  Indianapolis,  Ind.,  and  Loaisville,  Ky. 

Illinois:  to  be  verified  by  Chicago,  Springfield,  and  Cairo,  III.,  Davenport  and  Keokuk, 
Iowa,  and  SMnt  Louis,  Mo. 

Eastern  Michigan:  to  be  verified  by  Grand  Haven,  Alpena,  Mackinaw  City,  Port 
Huron,  and  Detroit,  Mich. 

Western  Michigan:  to  be  verified  by  Duluth,  Minn.,  Escanaba  and  Marquette,  Mich. 

Wisconsin:  to  be  verified  by  Saint  Paul,  Minn.,  Escanaba,  Mich.,  La  Crosse  and  Mil- 
waukee, Wis. 

Minnesota:  to  be  verified  by  Moorhead,  Saint  Paul,  Saint  Vincent,  and  Duluth, 
Minn.,  and  La  Crosse,  Wis. 

Iowa:  to  be  verified  by  Des  Moines,  Davenport,  and  Keokuk,  Iowa,  Omaha,  Nebr., 
La  Crosse,  Wis.,  and  Yankton,  Dak. 

Missouri:  to  be  verified  by  Saint  Louis  and  Lamar,  Mo.,  Cairo,  HI.,  Leavenworth, 
Kans.,  and  Keokuk,  Iowa. 

Nebraska:  to  be  verified  by  Omaha,  Valentine,  and  North  Platte,  Nebr.,  and  Yank- 
ton, Dak. 

Kansas:  to  be  verified  by  Dodge  City,  Concordia,  and  Leavenworth,  Kans.,  and  Lamar, 
Mo. 

Colorado:  to  be  verified  by  Cheyenne,  Wyo.,  Denver,  West  Las  Animas,  and  Montrose, 
Colo. 

Eastern  Dakota:  to  be  verified  by  Huron,  Yankton,  and  Bismarck,  Dak. 

Indications  for  the  Pacific  coast  will  be  prepared  for — 

Washington  Territory,  and  will  be  verified  by  stations  located  within  said  Territory. 

Oregon:  to  be  verified  by  stations  in  Oregon. 

Northern  California:  to  be  verified  by  stations  north  of  the  latitude  of  36^ 

Southern  Califomia:  to  be  verified  by  stations  located  south  of  the  latitude  of  36^. 
(Ins.  27,  1886.) 

215.  In  determining  the  percentages  of  verification  of  predictions,  the  conditions  occur- 
ring during  the  twenty-four  hours  predicted  for,  as  shown  by  the  charts  for  the  2d,  3d, 
and  4th  reports  followins:  the  report  on  which  the  prediction  was  made,  will  be  careMly 
examined  by  the  verifying  officer,  who  will  ascertain  whether  the  conditions  predicted 
for  each  State  or  Territory,  or  part  of  State  or  Territoiy,  have  prevailed  in  it  to  the 
amount  of  one-fourth,  one-h;vlf,  three-fourths,  or  the  entire  area  under  consideration. 
The  area  for  which  the  prediction  is  made  wUl  be  consideied  in  verifying  weather  and 
temperature;  any  fraction  of  area  less  than  one-quarter  will  berated  1;  over  one-quarter 
and  less  than  one-half,  2;  over  one-half  and  less  than  three-quarters,  3;  and  over  three- 
quarters,  4.  The  barometer  indications  will  not  be  verified,  as  the  prediction  is  left 
optional  with  the  indications  officer. 

216.  In  determining  the  percentege  of  verification  of  predictions  of  wind-direction  the 
verifyingofficer  will  note  the  directions  reported  on  the  three  charts  to  which  the  prediction 
applies,  and  will  ascertidn  whether  the  directions  observed  fulfill  the  prediction,  as  fol- 
lows: If  the  direction  predicted  is  observed  at  one-quarter  of  the  observations  reported 
from  the  stations  on  the  three  charts  under  consideration  the  percentage  of  verification 
will  be  rated  1;  over  one-quarter  and  lees  than  one-half,  2;  over  one-ludf  and  less  than 
three-quarters,  3,  and  over  threeniuarterB,  4. 

217.  In  determining  the  total  monthly  percentages  of  verifications  for  all  the  predic- 
tions, the  percentage  of  verification  for  each  State  for  weather  will  be  multiplied  by 
five;  for  temperature,  by  four,  and  for  wind-direction,  by  one;  and  the  sum  of  all  these 
will  be  divided  by  ten. 

218.  In  applying  the  foregoing  rules,  a  prediction  of  fair  weather  will  be  construed  to 
indicate  an  absence  of  appreciable  rainfall.  If  precipitation  is  predicted  and  one  hun- 
dredth of  an  inch,  or  more,  is  reported  on  any  one  of  the  three  charts  considered  in  the 
verification,  the  prediction  will  be  completely  verified  for  the  portion  of  the  area  covered 
by  the  rainfall  reported.  If  no  precipitation  is  reported  on  any  of  the  three  charts  con- 
sidered in  the  verification,  the  prediction  will  h#»  ratted  a  failnre.  Tnappi-^^ciable  rainfall 
will  not  be  counted  as  precipitntinn 
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''Fair  weather,  followed  by  raio,"  or  "rain,  followed  by  &ir  weather,"  may  be  pre- 
dicted, and  in  such  cases,  the  percentage  of  verifications  will  be  determined,  as  mdicated 
in  the  following  table: 
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810.  Precipitation  may  be  indicated  by  the  nse  of  the  following  terms:  "  Light  rain," 
"lig^tBhowers,"  ''light  snow,"  "local  rains"  or  "loealsnofrs,"  "rfiowew,"  "rain," 
"general  rain,"  "heavy  rain,"  "heavy  rain  or  snow,"  "heavy  snows." 

220.  Lower  temperature,  or  colder,  will  indicate  that  the  t«anperatnre  will  be  lower 
at  the  expiration  of  the  twenty-four  hours  for  which  the  prediction  was  made  than  at 
the  commencement  of  that  period.  The  prediction  will  be  completely  verified  if  the 
temperatore  falls  one  degree  or  more  over  the  area  under  consideration. 

22L  Higher  temperature,  or  warmer,  will  indicate  that  the  temperature  will  be  higher 
at  the  expiration  <u  the  tw«ity-four  hours  for  which  the  prediction  was  made  than  at 
the  commencement  of  that  period.  The  prediction  will  be  completely  verified  if  the 
tempecatore  rises  one  degree  or  more  over  the  area  under  consideration. 

2&  Predictions  may  be  made  for  "lower,  followed  by  higher,  temperature,"  or  for 
"hii^ber,  followed  by  lower,  temperature,"  and  in  such  oases  the  percentages  of  verifi- 
caticms  will  be  detennined  as  indicated  in  the  following  table: 
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8TATI0NABY  TEMPEBATCBB. 


223.  The  prediction  for  stationary  temperature  is  completely  verified  if  tbe  change 
it  the  doee  of  the  twenty-four  hours  is  not  more  than  5  . 


64  BEPOBT   OF  THE   CHIEF   SIGNAL   OFFICER. 

WINDS. 

The  prediction  for  winds  will  be  made,  and  the  percentage  of  yerifications  detennined, 
as  follows: 

224.  The  quadrant  from  which  the  wind  is  expected  to  blow  most  be  named,  and  na 
piediction,  except  for  variable  winds  or  when  the  prediction  is  divided,  will  apply  to 
more  than  00^. 

225.  In  the  verification  of  predictions  of  wind-directions  calms  will  not  be  considered, 
except  in  the  case  of  variable  winds,  in  which  case  they  verify  the  prediction. 

226.  The  prediction  of  north  winds  will  include  northwest,  north,  and  northeast  winds; 
the  prediction  of  northeast  winds  will  include  north,  northeast,  and  east  winds;  the  pre- 
diction of  east  winds  will  include  northeast,  east,  and  southeast,  and  so  on  for  the  other 
quadrants. 

227.  When  the  prediction  is  made — **  winds  shifting  to  southerly,"  **  winds  chang- 
ing to  southerly/'  **  winds  becoming  southerly,"  or  other  direction,  the  prediction  will 
be  completely  verified  if  the  last  chart  shows  the  direction  named.  If  only  the  second 
chttrt  shows  the  direction  named,  the  prediction  will  be  rated  2,  and  if  only  the  first 
chart  shows  this  direction  it  will  be  counted  1.  If  only  the  first  and  second  charts  show 
this  direction  it  will  be  rated  3. 

228.  A  variable  wind  for  a  single  station  is  one  which  shifts  more  than  ninety  degrees 
during  the  twenty-four  hours  ^r  which  the  prediction  is  made.    When  two  or  more 
stations  are  embraced  in  the  prediction,  the  directions  at  the  stations  must  difier  from^ 
each  other  more  than  ninety  degrees. 

VSBIFICATIONS  OF  8T0BM  WABKIXGS. 

229.  The  statement  showing  percentage  of  signals  justified  will  also  show  the  number 
of  storms  for  which  signals  were  not  ordered.  The  percentage  will  be  computed  sepa- 
rately for  each  class  of  signals. 

230.  An  on-shore  signal  will  be  considered  justified  when  the  wind  at  the  station  is  in 
an  on-shore  direction,  with  a  velocity  of  20  miles,  or  more,  per  hour.  They  will  not 
be  justified  as  to  velocity  unless  the  verifying  velocity  occurs  with  the  wind  in  an  on- 
shore direction. 

231.  If  during  the  display  of  an  on-shore  signal,  the  velocity  of  the  wind  at  the  sta- 
tion equals  the  verifying  velocity  for  cautionary  signals  for  that  station,  it  will  be  counted 
as  a  storm  for  which  cautionary  signals  should  have  been  ordered,  although  the  on-shore 
signal  will  be  considered  justified^if  the  direction  of  wind  is  onnshoie). 

232.  The  percentage  of  cautionary  and  cautionary-direction  signals  will  be  computed, 
the  latter  for  each  quadrant,  and  both  as  to  direction  and  velocity. 

233.  A  cautionary-direction  signal  may  be  justified  as  to  velocity  and  not  justified  as 
to  direction,  but  a  direction  signal  cannot  be  justified  as  to  direction  unless  the  wind 
reaches  the  verifying  velocity  in  the  quadrant  named. 

234.  Cautionary  signals  are  verified  as  to  velocity  only. 

235.  When  the  wind  reaches  the  verifying  velocity  at  any  station  within  100  miles 
of  a  station  at  which  cautionary  or  cautionary-direction  signals  are  displayed  the  signal 
will  be  considered  justified  as  to  velocity. 

236.  Observers  at  coast  stations  will  telegraph,  with  the  next  regular  report,  the  max- 
imum velocity  and  its  direction  when  the  wind  reaches  or  exceeds  the  verifying  ve- 
locity. 

237.  Observers  at  lake  stations  will  telegraph,  at  the  next  regular  report,  the  maxi- 
mum velocity,  with  the  direction,  when  the  wind  reaches  or  exceeds  20  miles  per  hour. 

238.  Cautionary  signals  ordered  for  Baltimore,  Md.,  will  be  considered  justified  if 
the  wind  reaches  the  verifying  velocity  at  any  station  on  the  Delaware,  Maryland,  or 
Vircrinia  coasts.     (6492,  Sig.,  1886.) 

239.  The  several  lists  for  the  distribution  of  storm-signal  orders,  cold- wave  signal  or- 
ders, frost  warnings  for  tobacco  and  cranberry  districts,  &c.,  will  be  revised  to  date,  and 
kept  posted  up  in  the  indications  division;  and  will  be  corrected  from  time  to  time  on 
the  memorandum  order  of  the  Chief  Signal  Officer,  issued  by  the  officer  in  charge  of  the 
correspondence  and  records  division. 

ADDENDA. 

Insert  after  paragraph  55: 

55^.  On  Chart  2  enter  outside  aud  near  the  circles  for  each  station  the  current  de- 
parture, which  is  the  difference  between  the  current  barometer  and  normal  barometer 
for  month  and  hour  of  report,  as  shown  on  the  auxiliary  charts.  This  departure  is  de- 
noted by  the  sign  -|-  if  the  current  barometer  be  higher  than  the  normal,  and  by  the 
sign  —  if  less. 


REPORT   OF   THE   CHIEF   SIGNAL   OFFICER.  65 

556.  A  carbon  line  of  double  weight  will  be  drawn  between  the  +  and  —  departures 
through  points  where  the  barometer  is  normal,  with  the  sign  +  t^d  —  each  on  its  ap- 
propriate fdde. 
Insert  after  paragraph  62: 

62a.  On  Chart  3  enter  at  the  right  of  the  station  the  current  departure,  t.  e.,  the  dif- 
ference between  the  current  actual  temperature  and  the  normal  temperature  for  the 
month  and  hour  of  report,  as  shown  on  the  auxiliary  charts.  This  departure  will  be 
preoeded  by  the  sign  4-  if  the  current  actual  temperature  be  higher  than  the  normal,  and 
by  Uie  sign  —  if  lower. 

626.  A  carbon  line  of  double  weight  will  be  drawn  between  the  +  and  —  departures 
throu^  points  where  the  temperature  is  normal,  with  the  signs  +  and  —  each  on  its 
appropriate  side. 

W.  B.  HAZEN, 
Brig,  and  Bvt,  Maj^-Qeu'l,  Chief  Signal  Officer^  U.  8.  Arm^. 
(MBdal: 

J.  MrrcHSLL, 

Second  Lieutenant,  Signal  Corps,  U.  8,  Armg, 

5  sia 


APPENDIX    3. 

ANNUAL  REPORT  OF  OFFICER  IN  CHARGE  OF  DIVISION  OF  LOCAL  AND 
tiTATE  WEATHER  SERVICES  CO-OPERATING  WITS  THE  SIGNAL 
SERVICE. 

Office  Chief  Signal  Officrb, 

Washington  CUy,  June  30,  1886. 

SiB:  I  have  the  honor  to  sabmit  herewith  my  report  of  the  operations  of  :State 
weather  services  co-operating  with  the  Signal  Service  daring  the  year  ending  Jone  30, 
1886. 

These  services  have  met  with  encoaraging  success  in  a  number  of  the  States,  and  the 
general  interest  taken  in  the  subject  of  these  local  organizations  leads  me  to  believe  that 
there  will  be  a  substantial  increase  in  the  number  of  these  services  during  the  ensuing 
year.  The  object  of  these  services  has  been  fully  realized,  and  they  now  form  impor- 
tant features  of  the  general  weather  service  for  the  distribution  of  weather  forecastR, 
frost,  cold-wave,  and  storm  warnings,  in  many  sections  of  the  country,  especially  agri- 
cultural r^ons,  where  it  would  be  impossible  for  this  service  to  otherwise  famish  these 
warnings.  Many  of  these  services  receive  daily  indications  by  telegraph  from  this 
office,  and  they  are  distributed  over  the  State  without  expense,  and  for  this  distribntion 
this  service  is  indebted  to  the  co-operation  of  many  lines  of  railroad. 

The  number  of  stations  at  which  meteorological  observations  are  taken  has  largely  in- 
creased, and  the  data  thus  collected  are  utilized  in  the  preparation  of  the  State  btuletins, 
and  also  in  the  preparation  of  the  Monthly  Weather  lieview  of  this  service.  State  ser- 
vices are  now  in  operation  in  nineteen  States,  and  are  partially  organized  in  eight  States. 
It  is  to  bo  regretted  that  this  service  lias  not  a  fund  Irom  which  instruments^  could  bo 
purchased  for  the  use  of  State  observers,  as  it  is  frequently  impossible  to  secure  stations 
at  important  points  owing  to  the  inability  of  the  observers  to  supply  instrument.  This 
service  should  also  be  able  to  provide  flags  to  indicate  the  character  of  weather  and 
symbols  for  the  display  on  railroads  when  co-operation  may  bo  secured.  Many  of 
these  organizations  have  undertaken  special  studies  of  climatology  and  meteorology 
based  upon  the  data  collected,  and  the  results  of  such  studies  are  a  practical  value  to  the 
Signal  Service,  the  stations  of  which  are  so  limited  in  number  and  so  widely  separated 
that  they  only  serve  to  present  the  general  weather  conditions  existing  over  the  United 
States.  These  services  are  of  especial.value  to  the  peoplo  of  the  States  where  they  are 
in  operation.  The  cost  of  maintaining  them  is  insignificant  when  compared  with  t^e 
resulting  benefits,  and  it  is  only  through  such  organizations  that  the  larmers  of  tiiis 
country  will  be  able  to  utilize  the  worth  of  the  Signal  Service.  Millions  of  dollars  may 
be  saved  annually  in  agricultural  sections  by  wide  distribution  of  the  weather  forecasts, 
and  there  aro  instances  of  record  where  a  single  dispatch  conveyed  warnings  which 
enabled  individuals  to  save  crops  of  tobacxx),  sugar-cane,  and  cranberries  valued  at  hun- 
dreds of  thousands  of  dollars.  There  was  an  instance  which  came  under  my  personal 
observation  (I  wrote  the  dispatch  myself)  where  this  service  gave  timely  frost  warn- 
ings to  a  tobacco  r^ion,  and  for  want  of  an  organization  similar  to  these  State  services 
that  dispatch  remained  in  the  center  of  the  tobacco  region  in  the  drawer  of  the  telegraph 
operator,  and  thirty-six  hours  after  its  receipt  the  whole  crop  of  tobacco  was  lost  by  trost, 
when  it  might  have  been  saved  by  cutting. 

The  great  problem  of  the  Signal  Service  is  to  devise  means  for  the  distribution  of  the 
information  which  is  daily  collected  at  the  central  office.  Year  afler  year  the  predic- 
tions are  issued  from  the  central  office  indicating  higher  or  lower  temperature  for  the 
succeeding  day.  No  distinction  was  made  to  indicate  the  difference  between  a  slight 
fall  in  temperature  and  a  cold  wave  until  December,  1883,  when  a  cold-wave  signal  and 
its  advantages  were  recommended  in  my  letter  to  you  from  Chicago.  The  advantages 
following  the  adoption  of  this  signal  have-rendered  it  one  of  the  most  important  features 
of  the  Signal  Service.  The  State  services  will  add  still  more  to  the  usefulness  of  this 
signal  by  giving  its  warning  to  people  more  distant  from  the  centers  of  population. 
In  the  wheat-growing  r^on  of  the  country  the  State  services  will  be  able  to  supply 
weekly  and  monthly  reports  of  temperature  and  rainfall,  which  will  prove  of  great 
value  to  the  growth  of  the  crop. 

With  a  view  of  securing  uniformity  in  the  methods  of  conducting  these  services  a  con- 
vention of  the  chiefe  of  State  weather  services  was  held  in  this  city  February  24  imd  25 
of  the  current  year,  which  was  well  attended  and  resulted  in  improvements  which  are 
now  being  carried  out.  A  general  summary  of  the  proceedings  of  this  convention  ac- 
companies this  report.  As  it  is  proposed  to  increase  the  efficiency  of  the  State  weather 
services  by  the  detail  of  a  Signal  Service  observer  as  assistant  to  the  <^ief  of  each  serv- 
ice, and  as  a  number  of  new  services  are  now  in  process  of  organization,  it  is  recom- 
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mcoded  that  a  seooiid  convention  similar  to  that  above  refernd  to  be  held  in  t^ 
time  daring  the  month  of  February,  1887. 

Beferring  to  the  early  history  of  State  weather  servioes  and  their  o(mnection  with  the 
Signal  Serrioe,  I  respectfully  submit  the  following  extract  from  my  letter  to  the  Chief 
Signal  QiBcer  of  the  Army,  dated  January  27,  1881,  upon  which  was  based  your  first 
official  action  in  regard  to  these  services: 

(1. )  '  *  Secnre  the  fibvorable  action  of  the  legislatures  of  the  several  States,  requiring  each 
oounly  recorder  to  take  observations  of  temperature,  maximum  and  minimum,  rainfidl 
and  wind,  at  stated  hours,  the  same  to  be  fhmished  to  the  Chief  Signal  Officer  on  postal 
cards  printed  at  this  office.  This  would  not  only  enable  this  office  to  study  the  clima- 
tology of  the  whole  conntiy,  but  at  the  end  of  ten  years  would  enable  it  to  make  very 
complete  charts  of  rainfidl  and  temperature  for  every  section.  This  would  not  only  in- 
crease the  osefblness  of  the  service,  as  these  reports  could  be  collected  weekly,  but  an 
auxiliary  service  could  be  organized  in  each  State,  under  the  direction  of  this  office, 
which  would  tend  to  increase  the  importance  of  the  Signal  Service  in  every  section  of 
the  country.  *' 

The  following  are  detailed  reports  of  the  several  chieft  of  State  services  for  the  year 
ending  June  90,  1886. 

I  am,  very  respectftdly,  your  obedient  servant, 

H.  H.  C.  DUNWOODY, 
Fim  LietUenamt,  Ftmrth  ArtUlery, 
AcUng  Signal  Officer  and  AuidanL 
The  Chief  Signal  Offiosb  of  the  Abmy, 

WatkmgUm,  D.  C. 

[Oiroolar.] 

Signal  Office,  Wab  Depabtment, 

Washington  Cit$,  November  1,  1885. 

WEATHBB  AND  TEBCPEBATUBE  SIGNALS. 

Upon  the  argent  demand  of  those  interested  in  ^v^ther  and  temperature  changes,  the 
Chief  Signal  Officer  of  the  Army  has  fhmished,  when  possible,  the  "Indications,'   at  l 
a  OL  didly,  €/(  the  temperature  and  weather  for  the  ensuing  thirty-two  hours  ^  ™*^y 
nilroads,  postmasters,  and  others  in  such  form  that  they  could  be  readily  converteauw 
signals.     Lusufficiency  of  appropriations  has,  however,  greatly  crippled  efforts  in  J**^^;" 
rection,  and  has  prevented  this  office  ftom  fhmishing  the  necessary  sign^  flags  to  inai- 
eate  probable  weather  conditions.    The  flagi  fbr  this  purpose  should  be  rix  in  numoer, 
not  leas  thao  6  fbet  square,  and  of  the  following  colors: 


No.  1.  WbHe  fli«  with  1mb« 
red  sun  in  center,  to  indicate 
**  Higher  Tempemtuxe/*  or 
warmer  woAtlier. 


No.  3.  White  flag  with  red 
creeoeot  in  center,  to  indicate 
**  Lower  Temperature,**  or 
oiMer  weather. 


No.  8.  White  flaff  with  red 
■tar  in  center,  to  indicate 
'*0lalk»Dai7  Temperature.** 


No.  4.  White  fl^^^JSS 
blue  sun  in  oentyr,  ^J^^?*® 
**  General  Bain  (or  Snow). 


No.  6.  White  fli«,^**J,,^l*; 


No. «.  White  llAflr  will*.  t>li 

^"^m    center      to     to^io. 
rXlocal  Bain  (or  8v»ow)»** 
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In  displaying  weather  and  temperatoie  signals  only  two  flags  should  be  hoisted  at  one 
time.  If  more  than  one  kind  of  weather  or  temperatare  is  predicted,  the  last-named 
kind  will  decide  which  flag  to  hoist. 

The  position  of  the  flags  in  any  hoist  will  have  no  significancet  as  each  flag  designates 
a  specific  condition  of  weather  or  temperature  in  whatever  position  it  may  be  placed. 

Daring  a  calm,  or  when  the  wind  is  light,  the  signals  cannot  be  readily  distingoislied; 
and  If  fli^  are  hnng  as  shown  by  the  bine  star  signal  on  the  above  cut,  it  will  be  found 
to  be  satisfiEU^ry  for  any  velocity  of  the  wind. 

There  being  no  ftinds  at  the  disposition  of  the  Chief  Signal  Officer  for  the  purchaee  of 
the  flags,  if  they  are  desired  and  cannot  be  secured  in  the  vicinity,  the  set  of  six  may  be 
obtained  for — 

Thirteen  dollars  from  M.  G.  Copeland  &  Co.,  No.  634  Louisiana  avenue,  Washington, 
D.  C.  (standard  bunting); 

$15  from  Crane  &  Co.,  McWhorter  &  Oliver  streets,  Newark,  N.  J.; 

$15  from  C.  S.  Decker,  No.  168  State  street,  Boston,  Ifass. ; 

$15  from  Horstman  Bros.  &  Co.,  Fifth  and  Cherry  streets,  Philadelphia,  Pa.  (''Eagle" 
bunting) ; 

$15  from  John  F.  McHugh,  No.  1286  Broadway,  New  York  Ci^. 

Correspondence  in  relation  to  these  flags  should  be  had  direct  with  the  above  firms  and 
not  through  this  office. 

As  the  weather  indications  are  telegraphed  daily  to  a  large  number  of  the  stations  of 
the  Signal  Service,  to  railroads,  post-offices,  &o.,  there  are  very  many  small  towns  whidi 
oould,  by  proper  arrangement,  obtain  them  by  telephone  or  otherwise  from  the  Signal 
Service  stations,  railroad  stations,  or  post-offices  receiving  the  reports  and  displaying  the 
flags.  Places  not  reached  through  any  of  these  mediums  desiring  to  display  the  signals 
should  correspond  with  the  Chief  Signal  Officer  in  reference  to  the  subject,  when,  if  possi- 
ble, action  will  be  taken  to  frimish  the  indications  as  soon  as  the  necessary  flags  have  been 
obtained  and  arrangements  made  for  their  display. 

The  system  here  outlined  and  now  in  successful  operation  at  various  places  oould,  by 
a  little  exertion  and  a  small  outlay  for  flags  on  the  part  of  those  who  would  be  benefited 
by  the  signals,  be  extended  inde&iitely  and  become  one  of  the  most  valuable  aids  to  the 
fumer,  tne  merchant,  and  the  public  generally.  This  system  has  been  adopted  and  is 
used  by  some  of  the  principal  railroads  throughout  the  country,  disks  made  of  steel  or 
iron  being  displayed  from  the  baggage  cars.  'Diese  roads  transmit  over  their  wires  eadi 
morning  to  the  points  from  which  trains  start  the  kind  of  symbols  to  be  displayed,  the 
baggage  masters  at  those  points  attending  to  the  changing  of  them. 

Many  large  firms  and  corporations  are  displaying  these  signals,  introducing  them  (and 
at  the  same  time  advertising  their  business)  by  printing  the  signals  and  their  meaning 
on  the  back  of  their  business  cards. 

Communications  in  reference  to  the  display  of  signals  and  symbols  should  be  addressed 
to— 

W.  B.  HAZEN, 
Brig,  and  Bvl.  Mqf,  Qen'l,  Chief  Bgnal  Officer,  U.  8.  A. 


[Oiroular.] 

Signal  Ofbics,  Wab  Dspabtmrnt, 

Wdahington  Ciiyy  November  10,  1886. 

Weather  siffnals  adopted  for  general  uie  by  the  Signal  S«Tice  on  and  after  Maroh  1, 1887.  "With  a 
view  of  eeouring  a  uniform  system  of  signals  It  is  recommended  that  flags  now  in  use  be  replaced 
by  those  herein  described  as  the  former  oecome  worn  out  or  onservloeaDle. 

The  Chief  Signal  Officer  frimishes,  when  practicable,  for  the  benefit  of  the  general 
public  and  those  industries  dependent  to  a  great  extent  upon  weather  conditions,  the 
**  Indications,"  which  are  prepiured  at  this  office  daily,  at  1  a.  m.,  for  the  twenty-four 
hours  commencing  at  7  a.  m.  These  weather  forecasts  are  telegraphed  to  many  Signal 
Service  stations,  railway  officials,  and  others,  and  are  so  worded  as  to  be  readily  com- 
municated to  the  public  by  means  of  flags  or  symbols.  The  flags  adopted  for  tlua  pur- 
pose are  four  in  number  and  of  the  form  and  dimensions  indicated  below: 


No.  1. 
White  Flag. 


INTEBPBBTATION  OF  8IOKAL8. 

No*  2«  No.  3. 

Blue  Flag.  Black  Triangular  Rag. 


Clear  or  fair 
waathor. 


Rain  or 

MOW. 


No.  4. 

White  Flaff  wHh  Uacx 

square  In  centre. 


Temperature 
signal. 


CoM  wave. 
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No.  1,  white  flag,  6  feet  square,  always  indicates  clear  or  fiur  weather,  no  rain.  No. 
2,  bine  flag,  6  feet  square,  indicates  rain  or  snow.  No.  3,  black  triangular  flag,  6  feet 
at  Uie  base  and  6  feet  in  length,  always  refers  to  temperature.  When  placed  above 
Nos.  1  or  2  it  indicates  warmer  weather;  when  placed  below  Nos.  1  or  2  it  indicates 
colder  weather;  when  not  displayed,  the  indications  are  that  the .  temperature  will  re- 
main stationary,  or  that  the  change  in  temperature  will  not  vary  5  degrees  from  the 
temperature  of  the  same  hour  of  the  preceding  day.  No.  4,  cold-wave  flag,  6  feet 
square,  indicates  the  approach  of  a  sudden  and  decided  fall  in  temperature.  This  sig- 
nal is  usually  ordered  at  least  twenty-four  hours  in  advance  of  the  cold  wave.  It  is  not 
displayed  unless  a  temperature  of  45  degrees,  or  less,  is  expected,  nor  is  flag  No.  3  dis- 
played with  it. 

When  displayed  on  flag-poles  the  signals  should  be  arranged  to  read  downward;  when 
displayed  ih>m  horizontal  supports  a  small  streamer  should  be  attached  to  indicate  the 
point  fit>m  which  the  signals  are  to  be  read;  when  in  the  form  of  symbols,  to  be  dis- 
played on  cars,  the  qrmbols  should  be  placed  one  above  the  other  and  read  downward. 

Ilie  signals  may  be  withdrawn  at  3  p.  m. 


EXAMPLBS. 


DUpiajfed  frcm  poles. 


Y 


► 


Fair  weather. 
Colder. 


Wanner. 
Rain  or  snow. 


P 


Fair  weather. 
Cold  wave. 


Warmeri  fair  weather, 
followed  h\ 


)y  rain  or  snow. 


DUpla^ed  fntm  horiz<nUal  supports. 


rv 


Warmefi  Mr  weather. 


Rain  or  tnow,  fbllpwad  by  Mr 
weather.   Colder. 


T 


Snow  and  cold  wave. 


Digplayed  on  cars. 


^ 

p" 

< 

D 

/^ 

■ 


y^ 

D 
[H 

^ 

Warmer,  fUr  weather. 


Fair  weather,  followed  by  rain. 
Colder. 


Fair  weather.   Cold  wave. 


When  the  two  weather  symbols  oumot  be  displayed  show  the  one  indioatliig  the  weather  last 
BMDed  fai  ''Indloations.** 


As  the  weather  indications  are  telegraphed  daily  to  a  large  number  of  stations  of  the 
Signal  Service,  to  railroads,  &c ,  in  various  sections  of  the  country,  there  are  many  small 
towns  whoe  they  may  be  obtained  by  telephone,  free  of  ezpcnsei    Those  desiring  to 


70  BEPOBT  OF  THE   CHIEF   SIGNAL   OFFICES. 

display  weather  cdgnals  and  not  able  to  obtain  the  indications  as  above,  should  commu- 
nicate direct  with  the  Chief  Signal  Officer,  and  if  it  is  not  practicable  to  telegraph  the 
indications,  at  the  expense  of  the  United  States,  to  such  places,  they  will  iJways  be  ftir> 
nished  at  (Government  rates,  at  twenty  cents  per  message,  sent  collect. 

Weather  signals  lure  now  displayed  at  many  stations  thronghoat  the  United  Statea, 
and  this  improved  system,  which  is  based  on  tbat  devised  by  Prof.  P.  H.  Mell,  Jr.,  of 
Alabama,  has  been  adopted  with  a  view  of  securing  uniformity,  and  is  recommended, 
after  a  cmful  test  of  tjie  several  systems  now  in  use,  and  submitted  for  examination. 
The  system  is  not  complicated,  the  solid  colors  will  secure  legibility,  and  the  flags  may 
be  supplied  at  small  expense. 

There  being  no  fVmds  at  the  disposition  of  the  Chief  Signal  Officer  for  the  purchase  of 
flags,  if  they  are  desired  and  cannot  be  procured  in  the  vicinity,  they  may  be  purchased 
from  any  of  the  following  firms,  at  prices  ranging  from  $6  to  $12  per  set: 

M.  G.  Copeland  &Co.,  No.6«34  Louisiana  avenue,  Washington,  D.  C.  (standard  bunt- 
ing). 

Ciane  &  Co.,  McWhorter  and  Oliver  streets,  Newark,  N.  J. 

C.  S.  Decker  &  Co.,  Na  168  State  street,  Boston,  Mass. 

Horstman  Bros.  &  Co.,  Fifth  and  Cherry  streets,  PhUadelphia,  Pa.  ("Eagle"  bunt- 
ing). 

John  F.  McHugh,  No.  1286  Broadway,  New  York  City. 

S.  Hemmingway,  No.  60  South  street,  New  York  City. 

P.  H.  Mell,  Jr.,  Auburn,  Ala. 

Correspondence  in  relation  to  these  flags  should  be  had  direct  with  the  above  finDSi 
and  not  through  this  office.  The  flags  may  be  made  of  cotton  cloth  at  an  expense  not 
to  exceed  $2  per  set.  The  displays  here  outlined  may  be  greatly  extended  and  become 
one  of  the  most  valuable  aids  to  farmers,  shippers,  and  the  public  generally  by  a  little 
exertion  and  a  small  expense  for  flags  on  the  peat  of  those  who  would  be  benefited  by 
the  signals.  Weather  signals  have  been  adopted  and  are  in  use  by  some  of  the  prindpaJ 
railroads  throughout  the  country,  the  ^mbols,  made  of  tin  or  e^eet  iron,  being  dis- 
played frt>m  the  baggage  car.  These  roads  transmit  over  their  wires  each  morning  to 
points  from  which  trains  start  the  names  of  the  symbols  to  be  displayed,  the  baggage- 
masters  at  those  points  attending  to  the  signals.  Many  large  firms  and  corporations  are 
displaying  these  signals  and  at  the  same  time  advertising  their  business  by  printing  the 
signals  and  their  meanings  on  the  back  of  their  business  cards. 

Communications  in  reference  to  the  display  of  signals  and  symbols  should  be  addressed 
to 

W.  B.  HAZEN, 
Brig,  and  BvU  Mtfj.  Qtn,n,  Chief  Sigmal  Officer,  U.  &  Armg. 
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AT.AT^AMA. 
POLYTBOHNIO  INSTTTUTB  AND  AGBIOULTUBAL 

AND  Mechanical  Ck)LLBGB, 

Auburn,  Ala,,  June  9, 1886. 

Sib  :  In  a  letter  Just  reoeiyed  IW>m  Lieateoant  Danwoody  I  am  reqaested  to  fhrnish 
yoa  with  a  brief  accoont  of  the  operations  of  the  State  service  daring  the  year,  &o. 

The  eervioe  has  now  thirty-seven  observers  that  are  doing  valuable  work,  and  consist- 
ing of  some  of  the  most  prominent  men  in  the  State. 

A  laige  amoont  of  valuable  data  has  been  aocnmnlated  at  the  central  office  that  will 
be  of  great  service  hereafter  in  determining  the  climate  of  the  State. 

The  monthly  bulletins  have  been  issued  regularly,  with  special  bulletin  occasionally,  on 
sabjects  of  special  interest  to  the  fiirmers  of  the  State. 

The  distribution  of  the  weather  and  temperature  predictions  has  been  attended  to  reg- 
ularly each  day.  No  new  roads,  however,  have  been  added  to  the  system  since  January, 
1886,  because  your  orders  to  me  were  to  discontinue  such  work  until  further  orders.  The 
roads  and  corporations  now  receiving  these  daily  warnings  are  as  follows:  South  and  North 
Kailroad ;  Montgomery  and  Mobile  Railroad ;  Mobile  and  Girard  Railroad ;  (Georgia 
Pacific  Railroad ;  East  Tennessee,  Virginia  and  Georgia  Railroad,  extending  through 
Geoigia ;  East  Tennessee,  Viiginia  and  Georgia  RailroMl,  extending  through  Alabama ; 
Memphis  and  Charleston  Railroad ;  Ck)lumbus  and  Western  Railroad ;  Atlanta  and  West 
Point  Railroad  (the  stations  on  this  road  catch  the  telegram  as  it  is  transmitted  fh>m 
Washington);  Northwestern  Railroad  of  Georgia;  Western  and  Atlantic  Railroad  of 
Geoigia;  Mont4(omery  and  'Eu&ula  Railroad ;  Pensacola  and  Selma  Railroad;  Pensa- 
cola  and  Atlantic  Railroad ;  the  cities  of  Milledgeville,  Ga.,  and  Talladega,  Ala.  Those 
railroads  entering  Atlanta,  Ga.,  receive  the  warnings  Irom  the  observer  at  that  point. 
TheGeoigia  Railroad  and  the  Central  Railroad  of  Georgia  werealso  parts  of  my  system,  as 
well  as  the  Savannah,  Florida  and  Western  Railroad,  but  in  accor&mce  with  your  orders 
they  were  turned  over  to  the  observers  at  Augusta  and  Savannah.  Ga. 

In  the  matterof  this  signaling  system  there  have  been  many  difficulties  with  which  to 
contend,  and  some  of  them  have  been  insurmountable,  the  chief  of  which  has  been  the 
iixeguU^  transmission  on  the  part  of  the  Western  Union  Telegraph  Company.  Although 
I  had  so  many  stations  at  the  close  of  last  year  throughout  this  State  and  Georgia,  to- 
day I  have  not  one-half  the  number  in  operation. 

The  people  vexy  readily  bought  the  flags  and  had  them  raised,  but  the  telegrams  were 
received  by  them  so  irregularly  that  they  became  discouraged  and  lost  interest  in  the 
prediction  and  very  soon  ceased  to  raise  the  signals.  Every  effbrt  on  my  part  to  coun- 
tefact  this  effect  has  proved  a  failure,  because  I  could  not  guarantee  the  prompt  atten- 
tion on  the  part  of  the  Western  Union.  For  instance,  in  the  transmission  of  the  tele- 
grama  from  Auburn  to  Birmingham  the  messao^  would  be  delayed  both  at  Montgomery 
and  Birmingham,  and  frequently  it  would  be  in  the  afternoon  before  the  railroad  au- 
thorities would  receive  my  instructions.  Unless  the  warnings  are  put  in  the  railroad 
office  before  8  a.  m.  the  business  of  the  road  will  retcurd  the  distribution  very  materially. 
It  is  my  intention  to  visit  all  stations  belongin«;  to  my  system  this  summer  and  try  to 
revive  an  interest  in  this  important  branch  of  the  service;  but  unless  something  is  done  to 
obviate  the  difficulty  already  stated  I  see  bat  little  use  in  undertaking  the  work.  If 
you  will  glance  at  a  map  of  Alabama  and  Georgia  you  will  see  that  the  railroads  now 
belonging  to  my  system  cover  almost  every  portion  of  the  country.  Without  any  addi- 
tional expense,  except  the  purohase  of  the  flags,  three  hundred  and  twenty-five  towns 
and  villages  can  be  benefited  by  these  predictions,  and  this  is  all  accomplished  by  the 
expense  now  incurred  by  the  Chief  Signal  Officer.  Much  interest  is  manifested  in  the 
service  whenever  ihe  work  is  kept  up  regularly,  and  many  complaints  have  come  to  me 
from  all  sections  clamoring  for  remedies.  I  inclose  copies  of  bulletins  that  will  give  you 
items  in  regard  to  the  service  under  my  charge  that  will  be  of  use  to  Lieutenant  Dun- 
woody  in  his  annual  report. 
Very  respectf^iUy  submitted. 

.   P.  H.  MELL,  Jb., 
Diredor  Alabama  Weather  Sarviee, 
Chief  Signal  Officeb, 

WashingUm,  D.  C. 

IM  of  mOeorologieal  tttationa  of  the  Alabama  State  toeather  Berviee. — Auburn,  Birming- 
ham, Bermuda,  Carrollton,  Centre,  Chattanooga,  Decatur,  Evergreen,  Eufhnla,  Fayette, 
Florence,  Gadsden,  Grove  Hill,  Goodwater,  Greensboro,  Jacksonville,  La  Fayette,  Line- 
▼ille,  Livingston,  Marion,  Mobile,  Montgomery,  Newton,  Oswichee,  Prattville,  Roanoke, 
Rnaaellville,  Springville,  Selma,  University  of  Alabama,  Troy,  Tnscumbia,  Trinity, 
Union  Sprin^i,  Valley  HiU,  Mount  Willing. 
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Ckrtbai.  Omox,  AoBtmir. 

[Wsatbw  iltnrii.    Pntnva  In  roftanntoc.] 


TeupetMoiw 


EXPLANATION  OF  BIONAXS. 


The  WMther  indintioiu  Airnished  to  tbe  State  b^  tlte  Chief  Signal  OtBoK  are  based 
on  obaervatioiiB  taken  inallpartaof  the  oonntry  three  timeeada;.  The  morning  indU 
CBtiotu  are  fmputd  at  1  a.  m.  {eoatem  atandard  time)  and  hold  good  till  the  fbllowlnK 
mominit 


DISPLAY  OF  FI^OS. 

In  accordance  witli  tiiew  Indications  tlie  piopaotBdal  flags,  lllmtiBted  on  the  revene 
iride  of  Uiia  card,  ehonld  be  selected  and  promptly  displayed.    If  devated  on  a  pole, 

they  should  bo  to  arranged  as  to  read  downward.     If  the  indications  read 

followed  by ,  then  a  space,  the  wldlli  of  a  flag,  should  be  left 

vacant  on  the  pole  to  indicate  "foUotttd  ijr."    Tha  signals  should  be  withdrawn  at  3 
p.  m. 

vxANnro  or  FLaob. 

No.  1  [white  flag]  refen  always  to  Fair  or  Qear  Weather. 

No.  2   oiange  flag]  Tefers  always  to  Lmal  Bains. 

No.  3  bine  flag]  rcfbn  always  to  General  Bains. 

No.  4  black  triangular  flag]  refbis  always  to  Tempeiatnre.  When  placed  above  either 
Nee.  1,  2,  or  3  indicates  Kai£g  Temperatnre;  when  placed  below  these  nnmbeis  (1,  2, 
or  3)  indicates  Falling  Temperatnie;  when  absent  &oni  the  pole  Stationary  Temperatate 
is  indicated. 
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This  signal  is  not  ordered  unless  it  is  expected  that  the  temperataro  will  fall  to  forty- 
five  dc^girees,  Fahrenheit,  or  below,  within  the  time  stated  in  the  order. 
*  No.  6  [orange  fiag  with  black  sqnare]  indicates  the  approach  of  a  cyclonic  wave. 

EXAMPLES. 

"  Cooler,  fair  weather,"  display  flag  No.  1  with  No.  4  IkjIow  it. 

*' General  rains,  higher  temperature,"  display  No.  3  with  No.  4  above  it. 

**  Stationary  temperature  and  local  rains,"  display  No.  2  only. 

"'Stationary  temperature  and  general  rains,  followed  by  cooler  clear  weather,"  display 
No.  3  (space)  and  No.  1  with  No.  4  below  it. 

Public  notice  of  these  explanations  should  be  secured  in  local  newspapers  as  generally 
as  possible,  and  by  posting  this  card  near  the  point  of  display  where  it  can  be  examined 
by  the  public. 

P.  H.  MELti,  Jr., 
Director  Ahibavia  Weather  ikrvicci 


NEW  ENGLAND  METEOROLOGICAL  SOCIETY. 

Cambridge,  Mass.,  May  31,  1886. 

Sir:  In  reply  to  your  favor  of  the  27th  instant  I  have  pleasure  in  making  the  in- 
closed statement,  by  circular  and  otherwise,  of  the  condition  of  our  society.  To  this  I 
would  add:  Membership,  about  100;  bulletins,  19  published  (including  June,  1886); 
Tolonteer  observers  of  thunder-storms  (special  investigation  in  co-operation  with  the 
United  States  Signal  Service),  about  500,  mostly  in  addition  to  the  140  regular  observers 
fi>r  bulletin;  membership  increasing;  inclosurcs  4-7;  in  co-operation  with  the  Appal- 
achian Mountain  Club  especial  attention  will  be  given  to  the  climatology  of  the  White 
Moon  tain  region;  weather  signals  will  bo  reported  shortly. 
Very  respectfally, 

W.  M.  DAVIS, 
Sccrctttry  New  England  Meteorological  Society, 
licut  IL  H.  C.  DONWOODY, 

Signal  Office,  Washington,  D.  C. 


[Extract  ftx>m  the  annual  roiK>rt  of  the  director,  Prof.  AVinalow  Upton.] 

During  the  past  year  the  council  has  engaged  in  the  following  branches  of  work:  1. 
The  securing  of  a  corps  of  reliable  observers  of  meteorological  phenomena,  with  special 
attention  to  precipitation  and  temperature;  2.  The  publication  of  the  monthly  bulletin; 
3.  llie  dissemination  of  the  daily  indications  of  the  United  States  Signal  Service  and 
the  local  display  of  weather  flags;  4.  The  special  investigation  of  thunder-storms.  The 
work  of  securing  reliable  observations^ was  so  iar  advanced  in  November,  1884,  as  to  war- 
laot  the  issue  of  the  first  bulletin  for  that  month,  and  its  regular  publication  thereafter. 
The  first  bulletin  contained  reports  from  45  observers;  that  for  September,  1885,  irom 
123  oliservers.  Efforts  have  been  constantly  made  to  secure  increased  accuracy  and 
greater  uniformity  in  the  observations,  in  order  that  they  may  famish  a  reliable  basis 
for  fnture  investigations.  The  subject  of  accurate  instruments  received  early  attention. 
AAer  many  experiments  it  was  decided  to  manuiactare  a  special  class  of  rain-gauges 
rather  than  to  adopt  any  now  in  the  market;  and  to  adopt,  for  self-registering  thermom- 
eters, those  of  certain  reliable  firms.  The  experience  of  the  year  has  folly  justified  this 
policy.  All  who  were  desirous  of  making  ol^rvations  have  been  encouraged  to  do  so, 
irrespective  of  location,  but  efforts  have  also  been  made  to  secure  observers  in  special 
localities.  This  would  be  an  easier  task  if  the  society  were  able  to  furnish  instruments, 
for  the  cost  of  instruments  has  sometimes  prevented  those  interested  from  undertaking 
the  work,  llie  bulletin  has  been  prepared  on  a  uniform  plan,  with  a  few  minor  changes 
suggested  in  the  progress  of  the  work ;  in  addition  to  the  usual  summary  of  the  observa- 
tiona,  cadi  numW  has  contained  a  map,  prepared  by  the  Secretary,  showing  the  dis- 
tribution of  precipitation  and  temperature  ranges. 

*Hie  terms  **  Cyclone  **  and  ^'Tornado  **  must  not  bo  confused.  The  first  indicates  a  f^reat  iitorm 
moring  the  air  piulicles  toward  the  center  of  the  disturbance  in  fcreat  circuits,  the  diameter  of 
whidi  is  sometimes  hundreds  of  miles  hi  extent.  Tornadoes  are  local  disturbances  in  a  cyclone. 
3o«nelirae8  near  the  center  of  a  p^reat  storm,  or  cyclone,  the  pcncral  inward  tendency  of  the  air 
fsiMes  a  violent  whirlwind  where  the  air  revolves  with  such  violence  ns  to  prostrate  houses  and 
tfccs  sod  carry  heavy  «^ject«  to  a  Kreat  distance — this  is  a  tornado.  Its  duration  at  any  one  place 
KUeelf  exOMxb  more  tluux  one  minute,  and  the  width  of  the  path  la  bcldom  moro  than  lOO  yards. 
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The  society  has  oo-opeiated  with  the  United  States  Siipial  Service  in  the  dissemination 
of  the  daily  indications  and  local  display  of  weather  flags.  A  member  of  the  Signal 
Corps,  Mr.  O.  N.  Oswell,  has  been  assigned  to  duty  under  the  society's  control;  without 
his  assistance  this  x>ortion  of  the  work  would  not  have  been  undertaken.  The  aid  thus 
given  has  been  of  great  advantage  in  other  departments  of  work^  especially  in  the 
clerical  labor  attending  the  preparation  of  the  bulletin  and  the  special  investigation  of 
thunder-storms. 

The  Signal  Service  Observer  at  New  Haven  has  also  successfully  labored  to  secure  the 
display  of  weather  flags  in  Connecticut  in  harmony  with  the  society's  plans.  As  a  re- 
sult, local  weather  flags  are  displayed  in  more  than  one  hundred  cities  and  towns  of  New 
England. 

The  special  investigation  of  thunder-storms  was  made  under  the  supervision  of  the  sec- 
retary. The  members  of  the  National  Academy  who  constitute  the  trustees  of  the  Badie 
fund  appropriated  $200  for  this  work.  More  than  four  hundred  observers  co-operated, 
the  laigest  number  of  reports  for  any  single  storm  having  been  two  hundred  and  three. 
The  preliminary  study  of  the  reports  thus  far  made  indicates  that  some  interesting  results 
have  been  obtained,  which  will  be  reported  upon  subsequently. 

The  original  membership  of  the  society  was  9;  the  number  at  the  close  of  the  yeardS. 
The  expenses  of  the  society  have  been  kept  within  its  income,  but  this  has  been  done 
through  the  generous  coH)peration  of  friends,  who  have  from  time  to  time  contributed 
liberally  to  its  resources. 

In  looking  forward  to  the  work  of  another  year  the  council  suggests  that  special  ef- 
forts be  made  to  add  to  the  membership  of  the  society  as  well  as  to  the  list  of  obs^^ers. 
It  must  be  remembered  that  the  financial  prosperity  of  the  society  depends  on  the  num- 
ber of  members.  It  is  desired  to  include  in  the  membership  all  who  are  interested  in 
meteorological  studies  in  New  England,  whether  they  make  observations  or  not.  A 
member  need  not  be  an  observer,  nor  is  it  required  that  an  observer  shall  be  a  member. 
The  council  expresses  the  hope  that  the  second  year  of  the  society  may  be  as  successful 
as  the  one  just  ended,  and  sincerely  thanks  all  who  have  contributed  to  its  prosperity. 

A  monthly  bulletin  is  published  by  the  New  England  Meteorological  Society,  to  which 
reference  may  be  made  to  Tables  I,  II,  III,  and  IV,  for  a  list  of  observers,  144  in  all,  for 
April,  1886.  This  membership,  with  very  few  exceptions,  increases  every  montJi  since 
the  publication  of  the  bulletin  was  begun. 

rCiroular  No.  4.] 

NEW  ENGLAND  METEOBOLOOICAL  SOCIETY— PBESENT  CONDITION  OF  THE  SOCIETY — 

GENEBAL  STATEMENT. 

The  society  was  formed  in  1884.  Its  constitution  states  that  *'  its  object  shall  be  the 
cultivation  of  meteorological  science  in  New  England."  Persons  interested  in  this  ob- 
ject are  therefore  invited  to  apply  to  the  secretary  for  membership.  The  annual  fee  is 
$3.  Members  are  entitled  to  attend  and  to  vote  at  the  meetings  of  the  society  and  to 
receive  a  copy  of  its  publications;  members  need  not  make  observations,  and  residence 
n  New  England  is  nob  required. 

The  society  acts  in  co-operation  with  the  United  Soates  Signal  Service,  and  occupies  in 
New  EngUmd  the  same  position  as  that  taken  by  the  State  weather  services  in  other  parts 
of  the  country.  All  voluntary  observers  of  the  Signal  Service  in  New  England  are  de- 
sired to  report  to  the  society.  The  society  encourages  the  local  display  of  weather  sig- 
nals, based  on  the  daily  predictions  issued  from  the  Signal  Office  in  Washington.  Cor- 
respondence concerning  these  signals  in  Connecticut  shoald  be  addressed  to  the  Observer, 
Signal  Office,  New  Haven,  Conn. ;  in  other  parts  of  New  England*  to  the  Observer,  Signal 
Office,  Boston,  Mass. 

The  f  ondamental  work  of  the  society  is  the  collection  of  systematic  records  of  climatic 
elements,  such  as  temperature,  raiuMl,  and  the  like,  made  by  trustworthy  observers 
with  accurate  instruments.  This  work  is  in  charge  of  the  director,  and  about  one  hun- 
dred and  fifty  observers  are  now  co-operating  in  it  Additional  observers  are  desired, 
especially  at  points  not  now  represented  (see  map  on  other  side).  Observers  need  not 
take  membership  in  the  society.    The  monthly  bulletin  is  sent  them  without  diarg^. 

In  order  to  insure  accuracy  of  record,  thermometers  and  rain-gau^BS  belonging  to 
observers  regularly  reporting  to  the  society  will  be  tested  free  of  cost  by  Prof.  B. 
W.  Holmau,  of  the  Massachusetts  Institute  of  Technology,  Boston.  AH  instruments 
bought  through  the  society  will  hereafter  be  tested  in  this  way.  Correspondence  con- 
cerning the  purchase  and  testing  of  instruments  should  be  addressed  t9  the  secretary. 

A  monthly  bulletin,  prepared  by  the  director,  is  published  by  the  society,  containing 
a  general  statement  of  the  weather  for  the  month  preceding  that  of  its  i^ue,  a  sum- 
mary of  observations  collected,  presented  in  tabular  form,  and  a  map  showing  graph- 
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icallj  the  mean  ditumal  range  of  the  temperature  and  the  total  amount  of  precipitation. 
The  map  from  the  bulletin  of  March,  1886,  is  reprinted  on  the  other  side  of  this  circular. 
The  bulletiji  is  sent  free  to  members  and  to  regular  observers;  to  others  the  subscription 
price  is  one  dollar  a  year,  payable  to  the  treasurer. 

The  society  holds  regular  meetings  on  the  third  Tuesday  of  October,  January,  and 
April,  when  communications  of  scientific  interest  are  presented. 

Special  investigations  may  be  undertaken  from  time  to  time.  Those  that  the  society  is 
at  present  engaged  in  are  the  study  of  thunder-storms,  under  the  direction  of  the  secre- 
tary, and  the.  examination  of  rainfall,  temperature,  &c,  in  general  storms,  by  the 
director. 

WM.  H.  NILES, 
Massachusetts  Institute  of  Technology^  Boston,  Mass. ,  Presidentf 

WM.  M.  DAVIS, 
Harvard  CoHege^  Cambridge y  Mass.,  Secretary, 
DESMOND  FITZGERALD, 
3f.  Am.  Soc.  C,  E.y  Brookline^  Mass.,  TreasweTf 
E.  B.  WESTON, 
if.  Am.  Soc.  C.  E.,  Providence,  B.  /., 
WINSLOW  UPTON, 
Broum  University ,  Providence,  B,  /.,  Director, 

Council  of  the  Society. 

[ObsenratioDS  of  thiinder'StonnB  in  co-operation  with  tho  United  States  Sfgrnal  Service :  Second 

season— 1886.] 

Thunder-storms  will  constitute  a  subject  of  special  investigation  during  the  summer 
months  on  much  the  same  plan  as  in  1685. 

The  phenomena  of  thunder-storms  have  been  chosen  for  this  study,  as  offering  at  once 
the  greatest  variety  of  features  easily  observed,  and  promising  in  return  the  most  inter- 
esting resnlts. 

Volunteer  observers  to  take  part  in  the  study  are  wanted  in  all  parts  of  New  England. 

The  desired  observations  are  classified  as  follows: 

Class  A, — No  instruments  required.  Simple  records  of  the  time  of  beginning  and  end- 
ing of  rain,  when  thunder  is  heard  first  and  loudest,  and  of  the  direction  of  wind  and 
its  changes. 

cross  B. — Ordinary  instruments  needed.  A  thermometer  and  a  tin  can  for  collecting 
nun.  A  somewhat  more  detailed  record  of  rain,  wind,  temperature,  thunder,  &c,  during 
tiie  passage  of  a  storm. 

CToss  C. — Good  instruments  needed.  Better  measures  of  rain  and  temperature,  with 
horometer  readings  if  possible;  and  especially  more  careful  observations  on  <douds. 

This  division  into  classes  need  not  be  closely  followed.  Observers  of  Class  A  may  add, 
for  example,  temperature  of  Class  B,  or  clouds  of  Class  C,  to  their  subjects  of  record. 

Days  when  observations  are  wanted: 

(1)  Observations  are  to  be  taken  through  June,  July,  and  August  whenever  a  thunder- 
storm can  be  seen'or  heard. 

(2)  Observations  are  also  desired  at  regular  intervals  from  noon  to  6  p.  m.  on  certain 
days,  whether  a  thunder-storm  is  in  progress  or  not.  These  days  will  bo  called  term- 
days;  they  will  bo  appointed  one  and  a  half  to  two  days  in  advance  by  s]>ecial  message 
from  the  Chief  Signal  Officer  in  Washington,  and  will  lie  announced  to  the  publio  by 
tdegraphic  reports  to  all  newspapers  of  the  New  England  Associated  Press.  They  will 
be  da3r8  on  which  thunder-storms  are  expected. 

Instructions,  blanks  for  observations,  and  stamped  envelopes  for  returning  the  records 
to  the  Boston  signal  office  will  be  distributed  to  volunteers  in  the  latter  part  of  May. 
Cofiespondents  will  be  answered  as  promptly  as  possible,  but  a  brief  delay  will  some- 
times be  nnavoidable. 

Volunteers  are  requested  to  send  in  their  names  as  early  as  possible.  The  inclosed 
franked  envelopes  may  be  used  (without  stamp)  in  returning  the  card  of  agreement,  list 
of  recommended  observers,  or  other  matter  connected  with  this  investigation.  No  one 
need  hesitate  to  nndertake  the  work  from  lack  of  practice,  as  the  instructions  give  all 
oeoenary  information,  and  the  simpler  class  of  records  (A)  can  easily  be  kept  by  any 
intelligent  boy  or  girl. 

Special  circnlars  addressed  to  yachtsmen  and  pilots  and  to  amateur  photogmphers  may 
1)0  had  on  application. 

The  council  of  the  society  requests  the  assistance  of  all  persons  interested  in  this  in- 
vestigation, not  only  in  keeping  records  themselves,  but  particularly  in  extending  the 
number  of  observers  in  their  neighborhood. 

W.  M.  DAVIS, 
Secretary  New  England  3feteorological  Society,  Cambridge,  ifa«t. 
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[Observations  of  thnnder-storms  in  cooperation  with  the  United  States  Signal  Servioe.^Seoand 

season,  1886.~€iroular  to  New  England  newspapers.] 

The  coancil  of  the  society  asks  the  assistance  of  the  newspapers  of  New  England  in 
making  its  plan  of  volunteer  observations  of  thnnder-storms  known  to  their  readers,  and 
for  this  purpose  requests  tlie  publication  of  extracts  from  the  inclosed  circalar. 

Special  investigations  of  thunder-storms  are  in  progress  in  a  number  of  Euroi)ean  coun- 
tries, and  have  lately  been  instituted  by  the  United  States  Signal  Service. 

In  1885  the  New  England  Meteorological  Society  undertook  a  similar  study,  and  re- 
ceived assistance  from  over  three  hundred  volunteers.  It  is  hoped  largely  to  increase 
the  number  of  observers  this  summer. 

The  desired  observations  are  graded  in  three  classes;  the  simplest  class  requires  no  in- 
strumental enervations;  a  share  in  the  work  is  therefore  within  the  reach  of  all  intel- 
ligent persons  who  take  an  interest  in  the  weather. 

Temi'days, — ^In  order  to  secure  observations  in  all  parts  of  New  England  on  days  when 
thunder-storms  are  likely  io  occur,  a  special  message  will  be  sent  from  the  Signal  Office, 
Washington,  announcing  these  days  thirty-six  to  forty-eight  hours  in  advance,  and  this 
message  will  be  repeated  from  Boston  to  all  newspapers  belonging  to  the  New  England 
Associated  Press.  The  days  thus  selected  will  be  called  term-days  for  observers  of  the  New 
England  Meteorological  Society, 

Yon  are  respectfully  requested  to  aid  in  making  the  announcement  of  term-days  pnh- 
lic  Be  kind  enough  to  inform  me  of  your  willingness  to  do  so.  A  list  of  the  news- 
papers agreeing  to  print  the  term-day  dispatches  will  be  sent  to  all  observers  about  the 
middle  of  May. 

W.  M.  DAVIS, 
Secretary  New  England  Meteorologi^l  Society, 

Harvabd  College, 

Cambridge^  Mass.y  Aprils  1886. 

[Observations  of  thundcr*storm8  in  oo-operation  with  the  United  States  Signal  Rervioo.    Second 

season,  1886.    Announcement  of  term-days.  ] 

Dispatches  from  the  Signal  OfBce  in  Washington  announcing  terra-days  for  hourly 
observations  will  be  word<Ml  about  as  follows: 

Washington,  June  — ,  1880.     ,  June ,  is  appointed  term-day  for  the  observers 

of  the  New  England  Meteorological  Society. 

(As  has  been  explained  in  earlier  drculars,  term-days  are  those  on  which  thunder- 
storms may  be  expected  in  some  part  of  New  England.  Observations  are  desired  on 
these  days  from  all  volunteers,  according  to  instructions,  whether  thunder-storms  occur 
or  not. ) 

As  soon  as  t  e  term-day  dispatch  is  received  in  Boston  it  will  lie  sent  to  the  agents 
of  the  New  England  Associated  Press  and  the  United  Press,  and  by  them  distribute<l  to 
all  their  corresponding  newspapers  in  New  England,  about  fifty  in  number,  so  thatver>^ 
general  publication  wil]  be  gained.  The  message  will  generally  be  printed  immediately 
after  the  paragraph  giving  the  weather  indications. 

The  following  newspapers  have  expressed  their  willingness  to  publish  the  term -day 
dispatches: 

Boston,  Mass. :  Advertiser,  GIoIkj,  Herald,  Journal,  Post,  Record,  Transcript,  Trav- 
eller. Fitchburg,  Ma^. :  Sentinel.  Ijowell,  Mass. :  Citizen,  Courier,  Mail,  Times,  Ilol- 
yoke,  Mass.:  Transcript.  Manchester,  N.  II.:  Mirror,  Union.  New  Bedford,  Mass.: 
Mercury.  Newbnryport,  Mass.:  Herald,  Glerra.  Newport,  R.  I.:  News.  Pittsfield, 
Mass. :  Journal.  Portland,  Me. :  Argus,  Press.  Springfield,  Miiss.:  Republican.  Wor- 
cester, Mass.:  Gazette. 

It  is  suggested  that  observers  who  do  not  find  their  daily  paper  in  the  above  list 
should  inclose  this  circular  to  the  editor  of  the  daily  paper  that  they  take,  and  ask  if 
the  dispatches  here  described  will  bo  printed  in  it,  so  that  the  announcements  will  snrely 
be  received. 

Observers  are  reminded  of  the  importance  of  recording  even  apparently  trivial  phe- 
nomena, such  as  the  occurrence  of  a  light  shower  with  moderate  thunder,  or  the  distant 
passage  of  a  thunder-storm  near  the  horizon.  The  true  value  of  these  records  wiU  i^- 
pear  when  they  are  studied  in  connection  with  all  others  of  the  same  date. 

It  is  desired  also  to  emphasize  the  importance  of  accurate  record  of  rain-beginning  and 
of  the  hourly  observations  on  term-days,  and  (for  classes  B  and  C)  the  observations  on 
the  even  hours  and  hal  f-houra  dnring  thunder-storms.  Much  of  the  success  of  the  inves- 
tigation depends  on  the  care  of  observers  in  these  respects. 

W.  M.  DAVIS, 
Secretary  New  England  Meteorological  Society, 

Cambridge,  Mass.,  MayW^  1886. 
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[Obfleirations  of  thunder-storms  in  coK>peration  with  tho  Unit«d  States  Signal  Service.— Second 

season,  1886.— Special  circolar  to  amateur  photographers.] 

The  council  of  the  New  England  Meteorological  Society  requests  the  assistance  of  ex- 
perts in  photography  in  securing  views  of  the  clouds  in  approaching  and  receding  thun- 
dcT-etorms  during  the  coming  summer.  Such  photographs,  studied  in  connection  with  the 
numerous  reports  gathered  from  volunteer  ohs^ers  throughout  New  England  (seeaccom- 
panying  circular),  will  afford  data  for  the  determination  of  the  form  and  altitude  and 
something  of  the  mechanism  of  our  local  storms. 

Views  are  especially  desired  of  the  strongly  developed  storms  that  arise  in  the  west 
after  a  noon  of  oppressive  heat.    The  plan  of  work  to  be  followed  may  thus  be  stated: 

When  the  bank  of  storm  clouds  is  visible  in  the  west,  and  distant  thunder  is  iaintly 
heard,  set  the  camera  toward  that  point  of  the  horizon  above  which  the  clouds  rise  high- 
est Note  its  direction  carefully  by  compass,  and,  letting  it  remain  in  this  position, 
take<several  views  of  the  clouds  as  the  storm  approaches;  repeat  the  process,  with  the 
camera  lacing  in  the  opposite  direction  as  the  storm  moves  away.  If  the  storm  passes 
to  one  side  of  the  observer,  take  a  series  of  views  toward  the  highest  part  of  its  clouds 
during  its  progress,  noting  th^  direction  of  the  camera  accurately  at  each  exposure. 

Record  the  time  at  which  each  view  is  taken  as  accurately  ns  iwssible.  The  plates 
used  should  not  be  smaller  than  5x8  inches,  if  possible.  The  views  need  not  be  of  the 
bluest  artistic  excellence;  it  will  serve  if  they  show  the  outlines  of  the  cloud-masses 
with  some  distinctness. 

The  lens  should  be  in  all  cases  precisely  opposite  the  center  of  the  plate,  and  tho  plate 
should  be  at  right  angles  to  the  line  of  sight,  the  swing-back  not  being  used;  the  camera 
may  be  directed  obliquely  upward  if  necessary,  but  in  this  case  the  angle  of  elevation  of 
ibe  line  of  sight  must  b^  cai^nlly  determined.  It  would  be  well  always  to  include  the 
sky-line  on  the  plate,  and  to  determine  the  elevation  of  the  sky-line  above  the  true 
horizon.  The  views  should  be  taken  from  an  elevated  iwint,  or  from  the  roof  of  a  house, 
80  fts  to  command  as  uninterrupted  a  horizon  as  possible. 

Views  of  lightning  flashes  are  also  desired;  they  may  be  obtained  by  exposing  a  plate 
at  night,  the  camera  being  directed  toward  a  storm,  and  waiting  till  a  bright  flash  ap- 
peals before  covering  the  lens.    Several  flashes  may  be  taken  on  one  plate. 

In  order  to  determine  the  scale  of  the  visual  angle  of  the  camera  take  a  view  of  a  house 
at  a  distance  of  one  or  two  hundred  yards,  the  line  of  sight  being  at  right  angles  to  the 
visible  side  of  the  house,  the  house  being  in  the  center  of  the  field,  and  the  distance  to 
ibe  house  and  the  length  of  its  side  being  carefully  measured. 

Those  who  are  willing  to  take  part  in  this  investigation  are  requested  to  address 

W.  M.  DAVIS, 
Secretary  New  England  MdeorcHgieal  Society. 

Hakvabd  Collbqk,  Cambridge^  Mass, 

Boston,  Mas&,  June  7,  1886. 

Dbab  Sib:  In  reply  to  your  card  of  31st  ultimo  I  would  say  that  we  have  forty-five  sta- 
tions wh€»re  the  flags  are  displayed,  and  every  little  while  I  hear  of  new  places  not  on 
our  list.  I  think  there  must  be  fifty  towns  at  least  where  they  are  displayed;  besides 
this  I  find  that  Uie  telephone  people  give  the  indications  to  a  great  many  places  where 
they  don't  display  the  flags,  but  bulletin  them.  This  flag  system  seems  to  have  taken 
the  plaee  of  the  old  farmers'  bulletin. 
Tours  truly, 

OTTO  B.  COLE. 
Prof.  W.  M.  Davis, 
Cambridge^  Mass, 

New  England  Msteobological  Society, 

Cambridge^  Mass,,  June  3,  1886. 

DsAB  SiE:  Id  regard  to  weather  flags  displayed  in  New  England  the  following  state- 
QMnt  may  be  made  as  a  supplement  to  my  recent  letters  concerning  our  society  work. 
The  display  of  weather  flagi  was  bc^n  early  in  1885;  they  are  now  hoisted  at  forty-five 
stations  in  Massachusetts,  New  Hampshire,  and  Vermont,  great  aid  in  the  distribution 
of  the  weather  indications  being  given  without  charge  by  the  New  England  Telephone 
wd  TeU^craph  Company.  Seigeant  Cole,  of  the  Boston  Signal  Office,  has  recently  taken 
charge  of  the  display  in  these  States.  In  Connecticut  the  display  of  these  flags  was  in- 
togorated  by  Sergt.  J.  II.  Sherman,  New  Uaven  Signal  Office,  in  connection  with  the 
New  England  Meteorological  Society;  he  secured  generous  assistance  from  the  Standard 
Time  and  Electric  Company  of  New  Haven,  over  whose  wires  the  daily  messages  wer« 
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sent  without  cost  to  towns  where  flags  are  hoisted  by  the  operators  of  fehis  company.     I 
am  at- present  unable  to  fill  in  the  number  of  flag  stations  in  Connecticnt,  Sergeant  Sher- 
man not  yet  having  answered  my  letter  of  inquiry  on  this  point. 
I  shall  be  very  glad  to  see  your  report. 
Very  truly  yours, 

W.  M.  DAVIS, 

iSocrelafy. 
Lieut.  H.  H.  C.  DuNWOODY. 

Signal  Office,   Washingion. 


MINNESOTA  WEATHER  SERVICE. 

GBKEBAL  STATEMENT. 

The  Minnesota  Weather  Service  is  under  the  auspices  of  the  Saint  Paul  Chamber  of 
Commerce,  and  in  co-operation  with  the  United  States  Signal  Service  and  the  Minneap- 
olis and  Saint  Louis  Railway  Company. 

The  central  station  is  located  at  the  Chamber  of  Commerce  building,  Saint  Paul,  with 
a  United  States  signal  officer  in  charge.  The  director's  office  is  at  Carleton  College 
Observatory,  Northfield. 

In  consideration  of  locating  the  central  station  of  this  weather  service  at  its  building 
in  Saint  Paul,  the  Chamber  of  Commerce  agrees  to  furnish  such  aid,  to  offer  such  co-op^ 
eration  and  supervision  as  are  necessary  for  the  efficient  operation  of  a  gineral  and  oom- 
prehenslve  weather  service  for  the  entire  State.  In  accordance  vnth  these  arrangements, 
already  definitely  made,  the  director,  with  ,the  coH)peration  as  ^aforesaid,  respectAilly 
submits  the  following  plan  of  organization: 

Stations, — ^The  local  stations  of  this  weather  service  in  the  various  towns  and  dticB  of 
this  State  are  divided  into  two  classes:  (1)  Observing  Stations  and  (2)  Flag  Stations:  all 
of  which  should  be  under  the  supervision  of  the  l^al  board  of  trade,  city  council,  or 
some  otiier  suitable  local  organization,  for  financial  support  and  oversight. 

The  local  authorities  supporting  observing  stations  will  be  asked  to  procure  a  aet  of 
meteorological  instruments,  a  set  of  signal-service  flags  for  daily  indications  and  warn- 
ings, a  buUetin  board  for  posting  weal£er  dispatches  and  daily  local  temperatures,  and 
to  secure  and  maintain  an  observer  who  vnll  care  for  the  instruments,  observe  them 
daily  at  the  hours  of  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  and  report  on  suitable  blanks  pro- 
vided for  that  purpose,  the  observations  once  each  week  on  the  morning  of ,  with 

any  other  meteorological  phenomena  that  may  have  been  observed.  The  local  authori- 
ties supporting  flag  stations  of  this  service  vnll  be  asked  to  procure  a  set  of  signal-service 
flags,  a  bulletin  board  for  daily  telegraphic  indications,  and  to  secure  and  maintain  com- 
petent persons  to  post  the  daily  weather  bulletins  before  8  o'clock  each  morning,  and  to 
display  at  the  same  time  appropriate  flags  for  all  predictions  belonging  to  this  class  of 
stations.  The  persons  in  charge  of  flag  stations  will  be  asked  to  report  on  appropriate 
blanks  to  the  central  station  on  Monday  of  each  week  whether  or  not  the  predicticms  of 
each  day  of  the  preceding  week  were  verified. 

Central  Station, — ^The  signal  officer  in  charge  of  the  central  station  wUlf  in  general, 
discharge  the  following  duties: 

1.  Co-operate  with  the  director  in  completing  the  organization  of  the  service. 

2.  Collect,  reduce,  tabulate,  and  summarize  all  meteorological  data  that  may  be  of 
public  use,  and  report  the  same  weekly  and  monthly,  as  directed  by  the  Chief  Signal 
Officer  and  the  director  of  the  State  service.  He  will  also  keep  a  record  at  the  central 
station  for  public  examination  of  the  monthly  averages  of  temperature,  precipitation, 
and  other  meteorological  data  available  for  each  local  station  of  Uie  service. 

3.  Except  on  Sunday,  the  central  station  will  communicate  by  telegraph  to  local  sta- 
tions in  the  name  of  the  director,  the  daily  weather  indications,  and  also  cold  wave  wwm- 
ings  as  soon  as  practicable  after  the  same  have  been  received  from  Washington. 

4.  As  soon  as  possible  a  system  of  regular  visitation  of  all  local  stations  will  be  nn- 
dertaken  by  the  director,  or  the  signal  officer,  to  verify  the  character  of  locsd  observa- 
tions and  tost  the  condition  of  instalments. 

5.  Weekly  summaries  of  usefhl  meteorological  facts  and  data  will  be  distributed 
promptly  to  the  newspapers  of  the  State.  A  monthly  bulletin,  setting  forth  in.  a  con- 
cise way  the  results  of  each  month's  observations,  vrill  also  be  published,  In  common 
with  the  practice  of  similar  weather  services  in  other  States. 

6.  Local  stations,  to  the  extent  of  one  in  each  county,  may  be  organized  on  applica- 
tion to  the  central  station  in  writing,  signifying  a  willingness  to  accept  the  conditioiif 
and  perform  the  duties  of  such  stations,  as  indicated  in  this  drcular. 
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Met€oroiogic€U  instruments. — ^The  meteorological  instromeDts  needed  for  local  stations 

can  be  obtained  at  redaced  cost,  if  porchased  by  the  director  of  this  State  service  fhrongh 
the  Chief  Signal  Officer,  Washington,  D.  C.    Prices  at  present  are  as  follows: 

Signal  Service  barometer,  vernier  reading  to  100th  inch $36  60 

l^ermometer: 

Minimum  self-registering _ 4  60 

Maximum  self-registering... 5  60 

Wet  bnlb,  cup,  and  support 5  10 

Diy  bulb  and  support.. 4  00 

Rain  gauge  (copper  overflow) 1  50 

Wind  vane  (sunset) 8  00 

Robinson's  anemometer 26  05 

Gibbon's  self-recorder 28  66 

Gravity  battery  (2  cups)  andwire... _. 2  50 

Bulletin  board  for  telegraphic  dispatehes  (estimated) 5  00 

Six  flags  for  weather  and  temperature  signals 15  00 

Gold  wave  flag 2  50 

Total  cost 144  90 


These  prices  do  not  cover  cost  of  transportation  of  instruments  from  Washington,  or 
the  exxwnses  of  a  signal  officer  to  set  up  the  instruments,  at  local  stations.  The  actual 
east  of  these  items  only  will  be  charged  in  addition. 

WM.  W;.  PAYNE, 
Director  Minnesota  Weather  Service, 
THOS.  COCHRAN,  Jr., 
WM.  F.  PHELPS, 
D.  R.  NOYES, 
Committee  of  Chamber  of  Commerce. 


Api^Dved, 


Cablkion  Colt^kqe  Obsbbyatory,  March  20,  1886. 


W.  B.  HAZEN, 

Chief  Signal  Officer. 


Apptioaiion  for  a  local  station  in  the  Minnesota  Weather  Service. 


The 


of 


-,  hereby  makes  application  to  the  director  of  the  Minne- 


sota weather  service  that  an  observing  station  or  a  flag  station  be  forthwith  located  at 

;  ami  that  the  same  be  equipped  with  the  following  meteorological  ins'truments 

•od  appaTatoa,  procured  by  the  said  director  at  the  cost  specified  below: 


Instraments. 


S^EDftl  Service  barometer,  remier  reading  to  lOOUi  ineb 
TbermooMCer: 

mnfannm,  aclf-regjatering 

I,  aelf-rMriatering 


W«i  balb,  cap.  and  support.. 
^     "    "      ids 


Dr7  bulb  and  support 

w»-9uic«  (copper  overflow).. 

wlndrvsne  (sonset)... , 

KobiiMoii*a  anemometer 

Oibbon*saeir-recorder 

OmvitT  battery  (two  cups)  and  wire 

^'lletlii  board  for  telegxaphio  dispatches  (estimated). 

■fx  fli«B  for  weeper  and  temperature  signals... 

CoW-wmveflag 


Tot^ ^. 


*•••••••«•• t 


The appoints as  a  suitable  person  to  take  chaige  of  this  local  sta- 

^^  and  agre^  to  pay  for  the  services  contemplated  in  this  application per  month. 

*^ also  agrees,  in  case  instruments  are  broken  at  this  station,  or  in  transit  to  it, 

^  b«ir  the  loss  and  replace  the  same  as  soon  as  possible. 
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Minnesota  Weather  Service. 

Application  for  a  station  at '• — ,  instmments  located  at ,  flags  displayed  on 

,  Oterrcr. 


Compensation ,  by 

Reports  of ,  on 


Weather  and  flag  reports  and  correspondence  abont  instmments,  addressed  Signal 
Officer,  Minnesota  Weather  Service,  Cbamber  of  Commerce,  Saint  Panl. 

All  other  correspondence  should  be  addressed,  William  W.  Payne,  director,  North- 
field,  Minn. 

The  Minnesota  weather  service,  under  the  auspices  of  the  Saint  Paul  Chamber  of  Oom- 
meroe,  co-operating  with  the  United  States  Signal  Service  and  the  Minneapolis  and 
Saint  lionis  Railway  Comjiany. 

Central  Station  at  Chamber  of  Commerce  Building, 

SaifU  Pau/,  March  1,  1886. 

The  director  of  the  Minnesota  weather  service,  with  the  approval  of  the  Chief  Signal 
Officer,  Washington,  D.  C,  has  removed  the  central  station  of  the  weather  service  orig- 
inally organized  by  Carleton  College,  Northfield,  Minn.,  from  that  institataon.  and 
located  the  same  permanently  in  the  building  of  the  Chamber  of  Commerce  of  Ssunt 
Paul.  In  consideration  of  this  change,  the  Chamber  of  Commerce  fumi^es  such  Aid 
and  ofiers  such  co-operation  and  supervision  as  are  necessary  for  the  most  efficient  opera- 
tion of  a  general  and  comprehensive  weather  service  for  the  entire  State. 

In  accordance  with  the  above  announcement,  the  director  (in  co-operation  with  the 
Chamber  of  Commerce  committee)  respectfully  submits  the  following  general  statement 
for  the  information  of  the  public : 

This  service  consists  at  present  of  twenty-five  stations  partly  or  wholly  equipped  with 
standard  meteorological  instruments,  purchased  by  the  several  local  stations,  and  tested 
at  the  Chief  Signal  Office  in  Washington,  D.  C. 

stations. 

There  should  be  at  least  one  complete  station  in  each  organized  county  of  State,  under 
the  supervision  of  the  local  board  of  trade,  city  council,  or  board  of  education,  for  finan- 
cial support  and  responsible  oversight. 

OBSERVERS. 

A  competent  and  responsible  person  should  be  chosen  as  observer  for  each  local  sta- 
tion, whose  duties  shall  be  to  record  the  readings  of  instruments  three  times  daily,  and 
report  the  same,  with  other  important  meteorological  facts,  to  the  central  itation  once 
a  week,  as  provided  for  in  the  instructioas  from  the  Chief  Signal  Office. 

In  order  to  make  the  weather  service  as  largely  beneficial  as  possible,  authority  sup- 
porting each  local  station  will  be  respectfully  asked: 

(1)  To  purchase  such  a  set  of  flags  as  the  Signal  Service  uses  to  display  its  indica- 
tions. 

(2)  To  prepare  a  bulletin  board  of  suitable  size  and  design,  and  place  the  same  in  a 
conspicuous  place  for  posting  daily  weather  dispatches. 

(3)-  That  the  several  stations  shall  cause  these  flags  to  be  promptly  and  regularly  dis- 
played, and  that  all  daily  indications  shall  be  placed  on  the  bulletin  board  at  some  spe- 
cified time  in  the  early  part  of  each  day. 

(4)  It  is  also  expected  that  each  local  station  will  bear  all  expeases  for  instrnments, 
taking  of  observations,  the  posting  of  bulletins,  and  the  display  of  flags  for  indications 
and  warnings. 

CENTRAL  station. 

For  remainder  of  this  circular,  see  page  78. 

Saint  Paul,  Minn.,  June  1,  1886. 

Sir:  I  have  the  honor  to  report  for  May,  1886,  as  follows:  The  work  performed  has 
been  to  canvass  the  State  for  flag  and  meteorological  stations  for  th^  Minnesota  weather 
service,  to  prepare  for  publication  the  report  issued  each  month  by  the  service,  to  attend 
to  correspondence,  and  to  prepare  and  deliver  to  the  various  railroads  telegrams  giving 
indications  for  Minnesota,  Eastern  Dakota,  and  Northern  Iowa. 

I  was  absent  from  this  station  May  11)  12,  and  30. 
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I  commenced  delivering  messages  to  the  Chicago,  Milwaukee  and  Saint  Panl  Hallway 
May  10, 7  a.  m. ;  the  Minneapolis  and  Saint  Louis  Railway  May  24,  7  a.  m;  C.  A.  Hoff- 
man, Minneapolis,  Minn.,  May  3,  7  a.  m. 

Following  is  list  of  stations  on  various  lines  now  receiving  telegrams  and  displaying 
signals: 


Stations. 


Chieaffo,  Milwaukee  and  Saint  Paul  Railway: 

Ked  Wing « 

Winona....^................ 

IlaAtinf^ ^ , 

Lake  City „ 

Wabasha „ 

Minnesota  and  Haint  Louis  liailway : 

Wat«rtown,  D.  T „ 

Q0ylord,Minn .^ „ 

Chamber  of  Commerce,  Minneapolin,  via — 

Chicttso,  Milwaukee  and  Saint  t*aul  Railway 


Commenced  sending. 


Date. 

Hour. 

May  10, 1886 
May  10, 1886 
May  10, 1886 
May  18, 1886 
May  18, 1886 

May  24,1886 
May  24, 1886 

May  10,1886 

7  a.m. 
7  a.m. 
7  a.m. 
7a.m. 
7a.m. 

7  a.m. 
7  a.m. 

7  a.m. 

The  system  of  extending  the  benefits  of  the  Signal  Service  to  the  rnral  districts  and 
interior  towns  is  decidedly  beneficial  to  fiirming  and  other  interests  and  highly  appreci- 
ated by  the  general  public. 

Very  respectfully,  your  obedient  servant, 

D.  K.  McGINNIS, 
Privatiff  Signal  Corpa^  United  States  Army, 
To  the  CniKP  Signal  Opfickr,  U.  S.  A., 

WoiUngUm^  D,  a 


OHIO. 

Ohio  Mbteorological  Bureau,  Central  Station, 

ColwtibuB,  Ohio,  June  9,  1886. 

Dear  Sir:  It  gives  me  pleasure  to  comply  with  your  request  for  information  concern^ 
log  the  workings  of  this  bureau  for  use  in  your  report.  The  bureau  owes  its  existence 
primarily  to  Prof.  T.  C.  Mendenhall,  formerly  professor  of  physics  of  Ohio  State  Uni- 
veisity,  Columbus,  Ohio,  now  in  the  Signal  Service  Oflice,  at  Washington,  D.  C.  Hu» 
active  interest  in  meteorology  secured  the  interest  and  co-operation  of  the  agricultural 
organizations  of  the  State  and  resulted  in  the  passage  of  an  act  by  the  general  assembly 
April  17,  1882,  creating  the  bureau  and  providing  for  its  support.  A  copy  of  ^le  act 
taken  from  the  first  annual  report  of  tho  bureau  is  inclosed. 

The  first  report  issuetl  was  for  the  month  of  October,  1882.  since  which  time  monthly 
reports  have  been  issued  regularly.  The  bureau  receives  $2,000  annually  from  the  State, 
oQt  of  which  instruments  for  the  equipment  of  stations  have  been  purchased  and  current 
expenses  paid.  The  only  salary  paid  is  that  of  the  secretary.  A  list  of  the  stations  re- 
porting Is  inclosed.  The  list  gives  the  number  and  location  of  each  station,  date  of 
establishment,  latitude,  longitude,  elevation,  and  the  name  of  tho  present  observer. 
The  observers  are  volunteers  and  have  given  their  services  without  compensation.  Their 
work  has  been  done  very  faithfully,  as  the  monthly  reports  show. 

I  also  inclose  a  list  of  railroads  carrying  upon  their  baggage  cars  display  signals,  giving 
to  the  r^ons  through  which  they  run  the  Signal  Service  predictions  for  the  day. 

The  system  nswl  is  the  "sun,  moon,  and  star*'  set,  now  so  well  known  throughout 
the  country. 

This  sen'icc  has  given. great  satisfaction  to  the  people  along  the  lines  making  the  dis- 
play, and  has  called  forth  many  warm  commendations. 

The  bureau  has  from  the  first  received  substantial  aid  and  encouragement  from  the 
Chief  Signal  Ofllcer,  General  W.  B.  Hazen,  without  which  some  of  its  most  valuable 
work  would  have  been  impossible.  A  year  ago  he  oiTcred  to  pay  for  daily  telegrams  of 
prediction  to  bo  sent  to  ten  stations  selecte<l  by  the  bureau.  lie  has  since  authorized 
an  increase  of  the  numl)er  to  thirteen.  A  mi^Hsiigo  l;*  received  from  Washington  each 
nocning,  which  is  immediately  repeat*jd  to  each  of  the  thirteen  points,  when  the  propef 
flap  are  displayed  giving  the  predictions  for  the  day. 
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A  list  of  the  places  receiying  these  messages  is  inclosed,  giving  also  the  date  of  the  fiist 
message  sent  and  the  address  of  those  making  the  display. 
If  I  have  omitted  anything  yon  desire  to  have  stated  please  inform  me. 
Very  tmly,  yonrs, 

BENJ.  F.  THOMAS, 
Director  Ohio  Meteorological  Bnreau, 
Lient.  H.  H.  C.  Dunwoody. 

Annual  report  of  the  Ohio  Meteorological  Bureau. 

In  this  the  first  annual  report  from  the  meteorological  hnrean  of  Ohio  it  is  thought 
desirable  to  give  a  rosnm6  of  the  history  of  the  organization  and  work  of  the  seryice  np 
to  the  present  time. 

'  The  bnrean  originated  in  the  interest  in  scientific  and  practical  meteorology  on  the 
part  of  many  citizens  of  Columbus  and  the  State,  and  in  the  desire  of  the  Chief  Signal 
Officer  of  the  United  States  Army  to  increase  the  effectiveness  of  the  national  service 
by  securing  the  co-operation  of  State  organizations.  A  bill  to  bring  about  such  au 
organization  was  introduced  by  the  house  committee  on  agriculture  in  the  general  as- 
sembly in  the  winter  of  1882,  and  became  a  law  on  April  17  of  that  year. 

The  act  establishing  the  bureau  is  as  follows: 

[House  bUl  No.  481.1 
AN  ACT  to  estAbliflh  a  meteoroloffioal  bureau  for  the  State  of  Ohio. 

Section  1,  Be  U  enacted  by  tlte  general  assembtp  of  the  State  of  OhiOy  That  there  be, 
and  hereby  is,  established,  at  the  State  University,  at  Columbus,  Ohio,  a  central  office 
for  meteorological  observation,  with  the  professor  of  physics  of  said  university,  the  sec- 
retary of  the  State  board  of  agriculture,  and  a  third  person,  to  be  appointed  by  the  gov- 
ernor, as  a  board  of  directors;  the  members  of  the  board  of  directors  shall  be  commis- 
sioned by  the  governor,  and  be  duly  qualified  as  like  officers  of  the  State. 

Sec,  2.  The  professor  of  physics  of  said  university  is  hereby  appointed  president  of 
the  board,  and  by  and  with  the  advice  of  the  directors  shall  establish,  if  practicable, 
one  volunteer  weather  station  in  each  Congressional  district,  and  supervise  the  same;  he 
shall  receive  reports  therefrom,  and  reduce  the  same  to  tabular  form  and  report  the  same 
monthly  to  the  State  printer  for  publication  as  the  Ohio  weather  report,  and  shall  an- 
nually make  a  report  to  the  governor,  which  shall  contain  a  detailed  statement  of  all 
expenditures  made  during  the  year  and  a  summary  of  the  observations  made  at  the  vari- 
ous stations. 

Ssa  3.  That  the  supervisor  of  State  printing  be  directed  to  print,  under  the  contract 
with  the  State  printer,  2,000  copies  of  each  monthly  report;  1,000  copies  shall  be  dis- 
tributed by  said  board,  and  1,000  copies  shall  be  delivered  to  the  secretary  of  state,  to 
be  distributed  by  him  in  the  same  manner  as  other  State  documents. 

Sbo.  4.  There  is  hereby  appropriated  for  the  ensuing  year,  for  the  establishment  and 
maintenance  of  said  bureau  and  stations,  the  sum  of  $2,000,  or  so  much  thereof  as  may 
be  necessary  for  the  purpose  of  meeting  flictual  expenses  of  carrying  out  the  provisions  of 
this  act;  no  part  of  said  sum  shall  be  paid  for  salaries  of  any  officer  or  for  office  rent,  but 
a  reasonable  part  of  the  same  may  be  paid  for  the  services  of  a  clerk  at  the  central 
station^ 

Sbo.  5.  No  money  shall  be  expended,  except  under  the  order  of  the  president  director, 
by  and  with  the  approval  of  the  board. 

SEC.t6.  This  act  shall  take  effect  from  and  after  its  passage. 

O.  J.  UODGE, 
Speaker  of  the  House  of  Uepresenlatives, 

K.  A.  nORR, 
President  pro  tempore  of  the  Senate^ 

Passed  April  17,  1882. 

The  passage  of  this  act  was  recommended  by  Governor  Foster  in  a  spedal  message  to 
the  general  assembly,  and  it  was  also  unanimonsly  recommended  by  the  State  txKird 
of  agriculture. 

List  of  roads  carrying  signals, 

Cleveland,  Mount  Vernon  and  Delaware  Railroad :  Four  trains  running  from  Columbus 
to  Cleveland)  and  all  points  along  the  road  receive  the  benefit  of  signals  before  8.30  a.  m. 
Signals  are  changed  at  Columbus,  Cleveland,  and  Akron.  No  observer  on  line  at  this 
time. 
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Cblambofl,  Hocking  Valley  and  Toledo  Bailrood;  two  divisions. 

Fiist  diyision:  From  Colambos  to  Toledo.  Two  trains  daily.  All  points  along  this 
line  are  reached  by  8  a.  m.  The  signals  are  changed  at  Golombus  and  Toledo.  The 
signals  are  reported  from  Carey  by  D.  Pearce,  agent  of  the  railroad. 

Second  division:  From  Ck>liimbos  to  Athens.  Two  trains  daily.  All  points  along  this 
division  are  reached  by  the  trains  beforo  9  a.  m.  of  each  day;  the  signals  are  pat  on  at 
Cohunbos  and  Athens.  The  observers  of  signals  of  this  division  are  W.  H.  Songenecker, 
Lancaster,  and  £.  B.  Clark,  Athens. 

The  signals  are  also  received  on  the  Monday  Creek  branch  of  this  division,  Colombns 
and  Cincinnati  Midland  Railroad.  From  Colambos  to  Cincinnati.  Two  trains  didly.  All 
points  along  the  line  of  this  road  aro  reached  by  9.30  a.  m.  The  signals  are  changed  at 
Oolambas,  Cincinnati,  and  Blanchester.  In  addition  to  sending  the  signals  over  the  road 
(jeoTge  R.  Car,  general  superintendent  of  Colambas,  Hocking  Valley  and  Toledo  Bail- 
road,  and  S.  P.  Peabody,  general  snperintendent  of  Colambos  and  Cincinnati  Midland 
Railroadv  have  had  the  predictions  telegraphed  over  their  roads  by  the  train  dispatch- 
ers, and  many  points  have  taken  advantoge  of  this  kindness  and  display  flags. 

On  the  Colambos,  Hocking  Valley  and  Toledo  Railroad;  Delaware,  Prospect,  Marion 
and  Fostoria  are  displaying  flags,  nsing  the  telegrams  sent  in  this  way. 

On  the  Colambos  and  Cincinnati  Midland  Railroad,  Moont  Sterling  and  Wilmington 
are  displaying  flags,  and  Washington  Coort  Hoose  is  displaying  a  set  of  signals,  as  osed 
on  the  baggage  cars,  from  the  telephone  office,  and  also  using  a  whistle,  which  is  giving 
excellent  sat&faction.  All  these  points  Ure  receiving  messages  by  the  kindness  of  the 
superintendent  of  the  railroad  on  which  they  are  located. 


Wluui  estAblished. 

Display  stations. 

* 

Superintendents. 

November.  1885. 

Zanosville,  Ohio « « 

Canton,  Ohio  «> - 

Lewis  P.  Lanfi^ley. 

July.  1886.............. 

S.  V.  CJourtney. 

Jaly.l886.....„ 

Wauseon,  Ohio » 

Thomas  Mikcsell. 

July,  1886 „.. 

September.  1885.. 

Urbcma,  Ohio 

Youngstown,  Ohio „ 

Pomeroy,  Ohio - 

S.L..  P.Stone. 
A.  O.  Frost. 

Jaly.1885 ......«, 

Dr.  D.  N.  Allard. 

September.  1885.. 

Hamilton,  Ohio « - 

Hill8boFo.0hlo....« - 

McGonnellsville,  Ohio 

Yellow  Sprinjrs,  Ohio - 

II.  T.  Berry. 

Jaly,1885»...„ m.. 

July,  1885 

Jftonary.  1886.. 

E.  L.  Warson. 
C.  H.  Morris. 
W.  B.  King. 

Ai»riVI««6..« - * 

ApTiL1886 - 

Fultonluun,Obio 

Coshooion,  Ohio 

C.  B.  Fanley. 
Beaoh  &  McGabe. 

lfay,18H6. .•» 

Kay.  1886. „ 

Ck>ving:ton,  Ohio 

Gallipolis,  Ohio....^.. 

Aiken  Si  Bicheson. 
J.  H.  Earnshaw. 

Jaly,1886 

St.  Clalrsville.  Ohio.. 

A.  T.  MoKelvey. 

The  messages  were  tninsmitted  to  Hillsboro  and  McCk>nnellsville  from  Colambos  ontil 
May  15,  when,  by  order  of  the  Chief  Signal  Officer,  they  were  discontinaed,  and  the 
messages  are  forwarded  to  Hillsboro  from  Cincinnati,  and  those  for  McConnellsville  from 
Zanesvilla  The  messages  to  Yellow  Springs  were  discontinaed  on  the  5th  day  of  Jane 
hj  order  of  tho  Chief  Signal  Officer. 
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TENNESSEE. 

Tennessee  State  Boabd  of  Health, 

Meteorological  Depabtmekt, 

NashviUe,  Jiine  1,  1886. 

Deab  Sib:  I  have  the  honor  to  acknowledge  receipt  of  your  favor  of  the  27th  ultimo. 

I  indoee  herewith  a  copy  of  the  State  board  of  health  bulletin  for  April,  containing  the 
report  of  the  State  weather  service  for  that  month,  in  which  you  will  find  on  page  141 
a  list  of  the  stations  and  the  names  of  observers  who  have  been  reporting  regularly  and 
which  I  hope  you  will  find  satis^Mstory.  I  inclose  also  a  list  of  the  stations  receiving  the 
daily  weather  indications. 

Regarding  these  latter,  I  find  that  the  system  has  been  most  gladly  and  gratefully  re- 
ceived by  the  citizens  of  the  vicinity  of  the  stations,  and  it  has  certainly  proved  a  most 
efiective  way  of  popularizing  the  Signal  Service  in  our  State,  especially  in  eommunities 
where  many  adverse  criticisms  had  been  made  regarding  its  efficiency  and  b^iefits. 
Many  of  the  citizens  around  these  stations  wonder  how  they  have  done  without  Uie  sig- 
nals so  lon^. 

I  had  quite  a  hard  struggle  about  a  year  ago  to  keep  the  State  weather  service  intact. 
The  commissioner  of  the  bureau  of  agriculture,  having  in  charge  the  weather  sorvice, 
concluded  to  give  it  up  as  a  useless  acyunet  to  his  bureau,  and  although  I  used  eyery 
aigument  I  could  to  dissuade  him,  it  was  a  useless  task,  so  I  persuaded  the  offioers  of 
the  State  board  of  health  to  take  it  under  their  protecting  care,  agreeing,  if  they  would, 
to  do  the  work  of  correspondence  and  of  compiling  and  tabulating  the  individual  reports 
eadi  month  and  making  up  the  general  summaries  Just  as  the  work  had  been  done  by 
me  as  secretary  of  the  bureau  of  agriculture.  They  agreed  to  take  charge  of  it  not- 
withstanding the  very  meager  appropriation  allowed  for  the  health  board,  and  under 
their  charge  the  State  service  has  become  more  popular.  But  before  I  could  take  charge 
of  the  work  I  had  to  promise  the  commissioner  of  agriculture  that  it  should  not  inter- 
fere with  my  work  in  the  bureau;  therefore,  I  have  most  of  the  work  of  compiling,  &c, 
to  do  at  night. 

I  give  you  these  facts  that  you  may  know  the  struggle  for  existence  our  State  service 
has  had.  My  love  for  the  service,  and  my  great  interest  in  it  from  the  first,  having  or- 
ganized it,  and  done  all  the  work  to  the  present  time,  with  but  little  aid  or  encourage- 
ment, has  prompted  me  to  ding  to  it.  I  am  confident  that  each  year  will  increase  its 
effidency  and  popularity  in  the  State.  I  will  take  pleasure  in  giving  you  any  other 
information  at  any  time. 
Yours,  truly, 

H.  C.  BATE, 
Secrdary  Tennessee  Weather  Service, 

Lieut  H.  H.  C.  DUN woody,  A.  S.  O.,  Washingion,  D.  C. 

Stations  receiving  daUy  weather  indications. 


aty. 

County. 

Remarks. 

Johnson  City.. 

Washington. 

London 

Loudon 

East  Tennessee. 

Athens 

Fayettevllle « 

Hhelby  viUe « 

Murfireesboro 

McMinn. 

Lincoln. 

Bedford. 

Rutherford. 

Smith. 

Davidson 

NewMiddleton „.. 

Columbia 

Middle  TennesseeL 

Nashville 

(Central  station.) 

Sprin|?field „ 

Gallatin 

Robertson. 

Sumner. 

Montgomery. 

Henderson. 

Madison. 

Gibson 

ClarksvUIe 

r>exinirton 

Jackson ~ 

Milan 

West  Tennessee. 

Trenton 

Union  City 

Gibson. 

Obion. 

H(^yvood ....xtt.ww.t.x  w 

Brownsville^ 

Appointed  by  C.S.  O. 

In  response  to  my  first  request  for  the  location  of  stations  to  receive  the  daily  indica- 
tions General  Hazen  very  kindly  permitted  me  to  name  ten  stations.  Soon  after  they  were 
established  I  had  several  applications  for  additional  ones,  and.  at  my  request,  Geneial 
Hazen  permitted  me  to  name  six  more.  So  there  are  sixteen  (16)  in  the  State  named 
by  me.  The  station  of  Brownsville  was  named  by  the  Chief  Signal  Officer  at  the  request 
of  the  postmaster.  I  had  sent  a  set  of  flags  down  there  at  the  request  of  one  of  the  dti- 
aens,  who  promised  to  display  them  on  receipt  of  the  indications  each  day,  but  bclon  I 
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had  timo  to  notify  the  Chief  Signal  Officer  that  Brownsyille  was  on  my  list,  my  man 
wioto  me  that  the  postmaster  hSa  been  appointed  to  display  the  signals,  and  sent  the 
flags  bock  to  me.  I  was  not  sorry,  as  it  gave  me  the  naming  of  another  station,  which  I 
did.  The  system  is  working  admirably,  and  the  people  are  beginning  to  swear  by  the 
^obabilities.    I  inclose  yon  one  of  the  cards  I  had  printed  for  distribution. 

H.  C.  BATE, 
Secretary  Tennessee  Weather  Service. 


List  of  staiions  far  the  month  of  March,  1886,  aa  reported  to  the  State  board  of  Jiealth  by 
vohuUcuy  obsmers  in  Tennessee^  in  co-operation  wilh  OenercU  W.  B.  Hazen,  Chief  Signat 
Officer,  U.  S.  A.  ' 


C6«Dty. 


•••••••• 


Waahhiglon.. 
Oreoi. 
HawkinB 
Knox ...... 

Blount. 

Andfiraon.. 
Campbell.. 

Monroe 

Polk-... 


Mornm.. 

BndOey 

Bledsoe 

Hinillon .... 
Mfttioa ......... 


Ctay 

Wftirra .......... 

OoffiBe... 

arnith...^ 

Wibon. „.. 

Bedford 

Rotberford.... 

linooln. 

Dftyidson 

Do 

ICahtt.....^.... 

Ofle« 

Chfathftm  .... 

Lewis  ......^... 

Dh^son. 

Hidmum 

HoDtgomery. 

Wsyno ...... 

Hsidhi.. , 

Henrr 

Henderson .... 

CkrroU 

Weekly «.. 

Gibson.. 

Do _ 


Dyer 

Pkyette 

Tipton 

8beUnr^. 


SUtion. 


Jonosboro 

Greenville „.... 

Rogersville 

Knoxville 

Maryville 

Andersonvillo 

Caresrville 

Bweetwater , 

ParkviUe 

Sunbrieht 

Grief 

Farmingdale 

(a)  Ohattanooffa.... 

Fostoria 

Cookville - 

Olomentaville 

MoMinnvllle 

Kanoheeter 

Beech  Grovo 

Riddleton 

Austin.... 

Flat  Creek „ 

Florence  Station.. . 

Howell 

Nashville 

Hardison's  Mills.., 
Hurricane  Switch. 

Pulaski 

Kingston  Springs. 

Ashwood 

Hohenwald 

Dickson 

Warner. 

Sailors*  Rest 

Waynesboro «. 

Savannahs 

Paris - 

Lexington 

Huntingdon 

Dresden 

Trenton 

Milan ., 

Boliver 

Dyersburg.. 

Somerville 

Covington.. 

Woodstock w.... 

(a)  Memphis.. 


Observer. 


Robert  L.  Mason. 
Bphraim  Link. 
S.  M.  Miller,  M.  D. 
William  O.  Bailey. 

J.  K.P.Wallace. 
David  Hart,  M.  D. 
Prof.  J.  L.  Baohman. 
J.  C.  WUliamson. 

J.T.Cowden. 
Lewis  Boynton. 
Edward  A.  Beali*. 
Charles  Foster. 
H.  O.Taylor. 


Wiley  Hiokersou. 
A.  B.  Robertson,  Jr. 
S.  P.  Fuivusson. 
P.  B.  Calhoun. 

C.P.Vanderford. 
O.R.  Hatcher,  M.D. 
L.  N.  Jesonofoky. 

J.  A.  Laughlin. 


C.  F.  Williams. 
R.  Downey. 
Miss  Lizzie  Reep. 

John  Minor. 

0.  Buchanan,  M.  D. 

H.R.Hinkle. 

Prof.  S.  A.  Mynders . 
A.  W.  Hawkins,  M.D. 

A.  S.Ourrey. 

M.  D.  L.  Jordan,  M.  D. 

C.  H.  Anderson. 

Dortch  &  Cummins. 
James  L  Hall. 
C.  W.  Graves. 
D.T.Flannery. 


MICHIGAN. 


Michigan  State  Board  of  Health. 

Lansing f  Mich,,  June  8,  1886. 

Dear  Sir:  In  reply  to  year  letter  of  May  27,  1886, 1  wonld  say  that  there  exists  no 
organization  in  the  State  of  Michif^n  under  the  exact  title  of  ** State  weather  service." 
In  the  year  1877  ^e  Michigan  State  board  of  health,  in  order  to  acquire  an  accurate 
knowledge  of  the  climatic  condition  of  the  State,  for  use  in  connection  with  knowledge 
of  its  sanitary  condition,  in  the  study  of  the  public  health,  instituted  a  voluntary  meteor- 
okgieal  service  consisting  at  first  of  twelve  stations.  This  service  has  been  gradually 
iocretted  until  at  present  it  numbers  thirty-seven  stations.  The  observers  for  this  serv- 
ice are  of  two  classes,  the  one  being  composed  of  the  officers  of  the  United  States  Signal 
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Service  Corps  who  are  stationed  in  this  State,  and  who,  by  courtesy  of  the  Chief  Signal 
Officer  of  the  United  States  Army,  are  permitted  to  furnish  this  office  monthly  with  a 
copy  of  the  record  of  their  meteorological  observations;  the  other  class  consists  of  a 
number  of  voluntary  observers  in  different  parts  of  the  State  who,  without  pecuniaiy 
remuneration,  have  consented  to  make  and  forward  to  this  office  meteorological  observ- 
ations at  their  several  localities. 

The  last  named  class  of  observei^  are  furnished  with  instruments,  blank  forms,  and 
other  necessary  material  for  the  work  by  the  State  board  of  health.  The  first  named 
class  use  the  instruments  supplied  by  the  United  States  Si^^nal  Service  authorities,  and 
are  furnished  with  blank>forms  and  ozone  test  paper  only  from  this  board.  The  obser- 
vations taken  and  transmitted  to  this  office  by  the  above  mentioned  observers  are  tri- 
daily  at  or  near  the  hours  of  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  local  time,  and  consist  of 
readings  of  open-air  and  registering  thermometers,  psychrometer  and  barometer,  U^ether 
with  a  record  of  the  per  cent,  and  kind  of  cloudiness,  force  and  directioiLof  wind,  colora- 
tion of  ozone  test  paper,  kind  and  amount  of  precipitation,  and  whatever  casual  phe- 
nomena may  occur.  The  instruments  supplied  to  the  voluntary  observers  by  this  board 
are  manufactured  by  J.  &  H.  J.  Green,«of  New  York  City,  and  the  ozone  test  paper  is 
prepared  according  to  the  Schonbein  formula  by  Professor  J.  H.  Long,  of  Chicago  Medi- 
cal College. 

The  results  of  the  observations  thus  made  are,  when  received  at  this  office,  compiled, 
tabulated,  and  graphitsdly  portrayed  in  diagrams,  and  so  rendered  available  for  the  pur- 
pose for  which  the^r  were  intended,  viz.,  the  facilitation  of  the  study  of  subjects  promo- 
tive of  the  public  health,  by  comparison  of  meteorological  and  sanitary  conditions,  and 
are  published  in  the  annual  reports  of  this  board.  The  following  is  a  complete  list  of 
the  observers  reporting  to  this  office,  with  the  localities  from  which  they  report,  ar- 
ranged divisionally  with  regard  to  their  geographical  positions,  beginning  with  the  most 
nor^erly  situated: 


Name. 

Place  of  observation. 

County. 

W.W.  Dent* 

Marquette... „ 

Manistiaue 

Marquette. 

Arthur  Beebe 

Hclioolcraftk 

I^  M.  Pindell* 

K(ffianal:n^ 

Delta. 

Q.  H.  Cleveland.  >L  D 

Pentwatcr 

Oceana. 

8.  E.  Wait 

Traverse  City 

Grand  Traverse. 

A.  W.  Nicholson.  M.  D 

Bovne  Citv 

Charlevoix. 

Ooonre  M.  Chappcl* „ 

Mackinaw  City 

Cheboygan. 

Alpena. 

Alcouu. 

Janieti  J.  PItzyrerald*... 

Alpena. 

D.  W.  Mitchell.  M.  D.- '. 

Uarrisville 

Grand  Haven 

Joseph  E.  Mueller* „ ." 

Ottawa. 

John  P.  Stoddard.  M.  D 

Muskeirou... 

Muskccron. 

E.  8.  Richardson.  M.  D 

Reed  City 

Onceola. 

John  J.  Granville- 

"Etiai  SaginAvr 

Sotrinaw. 

John  W.  KimbalL 

Port  Austin 

Huron. 

William  M.  Edmonson* 

Port  Huron 

Saint  Clair. 

John  8.  Calkins,  M.  V 

Thomville 

Lapeer. 

Professor  R.  C.  Kedzie.. 

Affricukuiul  CoUeiro.. 

Ingham. 

Professor  J.  W,  EwiDir 

Ionia 

Lansinf? 

Ionia. 

E.  H.  MeCallum 

Ingham. 

O.  G.  Gordon.  M.  D 

Swartz  Creek 

Genesee. 

Professor  M.  W.  Harrlnirton 

Ann  Arbor. 

Washtenaw. 

J.  H.  Kelloirir.  M.  D 

Battle  Creek. 

Calhoun. 

A.  H.  Boies... 

Hudson 

Lenawee. 

Geonre  O.  Palmer.  M.  D 

Kalamazoo 

W.TrDrake..: .' ..........! 

Marshall..... 

Calhoun. 

Ia  G.  North,  M.  D 

Tecumseh 

Lenawee. 

8.  Alexander 

Oakland. 

N.  B.  Coneer*- 

Detroit^ 

Wayne. 

Milton  Chnnft.  M.  D 

Otsego... * 

Allegan. 

*  United  Slates  Signal  Service  observers. 

I  take  pleasure  in  forwarding  to  you  the  above  statement  in  regard  to  the  moteonv 
logical  department  of  this  board,  and  shall  be  glad  to  afford  you  any  further  informa- 
tion on  the  subject  you  may  in  future  desire. 

I  may  add  that  this  branch  of  the  work,  under  the  direction  of  the  Michigan  State 
board  of  health,  has  already  yielded  valuable  data  for  the  study  of  the  causation  of  two 
of  the  most  important  diseases  which  cause  deaths  in  Michigan,  namely,  typhoid  fever 
and  pneumonia,  it  having  been  shown  by  means  of  the  data  thos  collected  that  the  rise 
and  fall  of  the  typhoid  fever  in  Michigan  is  apparently-controlled  by  the  rise  and  fall  of 
the  ground- water,  probably  for  the  reason  that  when  the  water  in  wells  is  low  the  leach- 
ings  into  it  from  privy- vaults  is  least  diluted.  The  causation  of  pneumonia  appears  to 
bo  in  an  entirely  dilFerent  manner,  not  materially  influenced  by  the  rainfall,  but  it  is 
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controlled  by  the  atmospheric  temperatare  and  hnmidity.  As  soon  aa  its  mode  of  caus- 
atton  is  fally  understood  by  the  people  it  is  hoped  that  many  lives  may  be  saved,  even 
though  such  climatic  conditions  cannot  be  changed,  except  in  buildings  in  which,  after 
all,  a  laige  part  of  the  time  of  most  people  is  spent  The  studies  of  the  causation  of 
other  diseases  are  in  progress. 
Very  respectfully, 

HENRY  B.  BAKER, 
Lieut  H.  H.  C.  Dunwoody,  *  Secretary, 

8i{puU  Service^  Uruted  Slates  Army,  Woishinglon,  D.  C, 


MISSOURI. 


The  following  is  a  sample  of  the  monthly  bulletin  issued  by  the  Missouri  State 
weayier  fierrice,  under  the  direction  of  Professor  Francis  E.  Nipber,  director;  Maurice 
Johnson,  assistant: 

Missouri  Weatuee  Service,  Jit/y,  1886. 

The  past  month  has  been  an  exceedingly  dry  one  all  over  the  State,  except  the  ex- 
treme southern  port,  where  the  rainfall  was  nearly  6  inches  at  Protem,  Taney  County, 
near  the  border  of  the  State.  From  here  the  fall  diminished  to  iractions  of  an  inch  in 
the  central  and  northern  parts,  and  at  three  stations,  viz..  Chamois,  Kirksville,  and 
Pleasant  Hill,  no  appreciable  rain  occurred,  the  report  being  zero. 

The  fall  at  the  central  station  was  0.24  inch,  which  shows  a  deficiency  of  3.92  inches, 
the  normal  for  Jnly  being  4.16  inches.  This  is  the  least  amount  of  rain  for  the  month 
of  Joly  recorded  at  the  central  station  since  1839.  The  next  smallest  July  rainfall  on 
recQsd  is  0.84  inch  for  1846  and  0.92  for  1853. 

The  mean  temperature  at  the  central  station  was  80^.4,  which  is^l''.2  above  the  nor- 
mal The  highest  temperature  recorded  was  95^.5  on  the  29th,  and* the  lowest  was  65^ 
OD  the  15th,  17th,  18th,  and  19th. 

The  mean  temperature  for  the  State  was  78^.3  for  the  month,  as  deduced  from  the  re- 
ports of  eighteen  observers.  The  same  value  was  obtained  for  this  month  in  1885. 
The  h^est  temperature  reported  was  106^  at  Miami,  104^  at  Protem,  and  102^  at  Se- 
dalia;  lowest  was  50^  at  Ironton,  55''  at  Steelville,  and  5n^  at  Houstonia. 

The  observer  at  Chamois  remarks  that  '*  there  has  not  been  rain  enough  thi^  month 
to  wet  a  cotton  handkerchief  spread  out — the  driest  month  on  record.  Mean  tempera- 
tore  a  little  over  one  degree  below  the  normal;  while  the  rainfall  is,  of  course,  2.15 
indies  below.  Ck>m  could  not  make  more  than  one-third  crop  if  it  were  to  rain  now;  yet 
ii  has  not  *  fired  up '  as  badly  as  would  be  expected  from  so  long  a  drought.^' 

LsmoMte, — Notwithstanding  the  extreme  dryness  of  the  month  there  is  a  prospect  for 
something  like  a  half  crop  of  com.  Grapes  are  being  injured  by  the  drought,  and  gar- 
dens are  greatly  dami^ed.  People  are  hopeful,  however,  and  have  been  worse  off  in  past 
years. 

Jfiastt. — Wheat  is  good;  all  the  grasses  fine;  com,  two-thirds  crop  without  any  more 
nin;  apple  crop  good.    Hog  cholera  has  killed  over  two-thirds  of  the  hogs. 

Ltxinglon. — Late  com  almost  mined  b^droi]^ht  and  pastures  nearly  worthless. 

Eouattmia — ^The  dose  of  the  month  finds  the  ground  hard  and  dry;  com  suffering 
greatly  for  rain,  and  grass  dry  and  short. 

laflin  reports  the  com  very  much  damaged  by  drought;  but  hay  the  best  ever  known. 

Savannah  reports  an  average  crop  of  com  on  new  clover  ground;  but  on  old  ground  it 
is  dried  up;  grass  about  half  crop;  a  great  number  of  fruit-trees  dying,  the  ground  being 
dried  up  to  a  depth  of  4  feet. 

Oregpn  reports  this  July  the  dryest  in  thirty-two  years.  The  early  com  of  the  county 
win  mike  a  good  crop;  late  com  is  '*  firing;*'  fruits  are  better  than  usuaL  Streams  are 
^  and  pasturage  srUSering;  many  farmers  are  compelled  to  dig  wells  for  their  stock. 

The  following  was  sent  in  by  Professor  Nipher: 

/«ws  Ci^^  Iowa. — ^There  has  been  no  appreciable  rainfall  here  during  July,  and  the 
^  has  not  been  over  half  an  inch  in  all  since  the  middle  of  May.  Wheat,  oats,  and 
^7  tamed  out  well,  the  quality  being  excellent.  The  com  crop  is  badly  damaged,  the 
late  planting  being  beyond  help.  It  is  already  in  tassel,  although  only  2  to  3  feet  high. 
The  early  planting  may  yield  half  a  crop  if  rains  come  soon.  TMs  drought  extends  over 
ft  brgs  part  of  Central  and  Southern  Iowa,  although  local  rains  have  fiillen  in  someparts 
of  tiie  State. 

MAURICE  JOHNSON, 

Asmstant  in  Charge, 

WlSHI3TGT03r  UniVEBSITY,  Auynst  9,  1886. 
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Tabulation  of  observations. 


City. 

Observers. 

• 

Temperature  for 
month. 

Rain- 
fall. 

No.  days. 

Min. 

Max. 

M^tn. 

Bain. 

T.L. 

Cairo.  Ill 

O.  L.  Bozzell.. 

o 
62.0 

o 
92.9 

o 
78.1 

Inehc*. 
1.01 

5 

5 

Comiofl: 

Centrevillfl . 

William  Kaucher 

M.  McKenzie 

Chamois 

G.  W.  Dallas 

61.0 

99.0 

77.4 

0 

0 

Olmurovr 

T.Bprry  Smith 

4.50 

O.OC 
1.30 
0.«i3 

Oreenfleld 

S.B.Bowles 

66.0 

100.0 

79.0 

3 

3 

TTAirinonvlIlft - 

Geortre  M.  Houston...... 

IXaniiibal ~ 

K.  W.  Gill 

63,0 
57.0 
50,0 
58.0 
62.0 
68.0 
50.5 
62.0 

98.0 
99.0 
91.0 
97.6 

101.0 
87.0 

100.2 
96.5 

Houstonia... 

S.  J.  Spumreon 

78.1 
71.6 
77.5 
77.9 

3 
3 
2 
0 

2 
2 

4. 

Ironton. ....-...— 

W.  H.  Delano 

2 

Keokuk.  Iowa 

Sergeant  Gosewisch..... 

Charles  Patterson... 

M.  L.  Cartwriirht 

1 

KirkfivUle 

Laflin 

3. 00 
0.55 
0.31 

1.70 

0.37 
0.03 
0.20 
0.32 
0.20 

"b.'oi" 

0.62 
0.20 

0.24 
0.50 

0.58 
0..80 
0.50 
0.01 

Tifiavftnworth.  Knns..... 

U  A.  Welsh 

78.4 
77.3 

0 

Loxinirton.... 

J.  B.  Alexander 

3 

T.mi{alAJi& - 

M.  J.  Hassler. 

TA.inn.r. 

J.  W,  Dunn « 

T^Amonio 

R.  A.S.  Wade 

3 

1 
2 

3 

4 
3 
0 
9 

Lickinir — • 

Masooutoh,  lU. » 

Mejcioo 

J.T.Morris 

Theodore  Englemann.. 
P.  J.  Llewellyn.. 

61.0 
64.0 
58.0 
58.0 
61.0 
66.0 
60.0 

101.5 
98.0 

106.0 

101.0 
08.0 
97.0 

104.0 

81.6 

1 
1 

Miami 

A.  W.Sullivan.- 

77.0 
79.1 
78.6 

•  «••• ■      ••  •  * 

81.6 

Mound  City„ 

Ixrfiwrence  Kaucher 

Mrs.  WiUiam  Kaucher.. 
G.  O.  Broadhead 

0 

Oresron » ». 

Pleasant  Hill 

•••«••»•• 

Protem 

Silos  Tumbo.. 

9 

Phelps  City..... 

J.  S.  Wade 

Sedalia 

O.  G.  .Taylor  « 

61.0 
55.0 

102.0 
98.0 

80.7 

3 
3 

1 

Steelville .». 

E.  A.  Pinnoll  - 

Hnrinirfield 

Ri  M.  Shepard 

Vrarrenton.... 

John  H.Friolc 

64.0 

65.0 
62.7 

98.0 

96.5 
96.1 

75.5 

80.4 
80.4 

Saint  Louis: 
Central  station 

Maurice  Johnson... 

2 
8 
...  ^. 

1 
1 
1 

0 

Sifmal  office.. 

Serjeant  Weber 

2929  Olive  streets 

A.  W.  Meston. 

Water-works .x..x...w.a  x 

Savannah 

R.  Van  BuBkirk. 

70.0 

101.0 

1 

Saint  Charles........ „ 

J.  B.  Mudd 

0 

Shelbina 

John  S.  Chandler 

• 

The  sign  —  in  the  rainfall  column  denotes  inappreciable. 


ILLINOIS. 

Illinois  State  Weather  Service,  Dibector's  Office, 

Springfield^  July  29,  1886. 

Chief  Signal  Officer,  Washington^  D.  C. 

Dear  Sir:  In  compliance  with  your  request,  I  herewith  inclose  a  short  sketch  of  U>e 
Illinois  weather  service. 
Hoping  that  it  will  meet  your  requirements,  I  am  yours,  truly, 

CHARLES  F.  MILLS,  Director. 

The  Illinois  State  weather  service  was  oi^nized  in  July,  1677,  with  thirteen  volnn- 
tary  observers,  under  the  direction  of  Hon.  S.  B.  Fisher,  secretary  of  the  Illinois  State 
Board  of  Agriculture,  who  conducted  the  same  until  January,  1885. 

A  signal  station  was  established  at  Springfield  in  1877,  and  began  to  report  to  the  State 
director  in  February,  1878. 

Reports  were  first  received  firom  the  station  at  Cairo  in  May,  1878,  and  from  Chicago 
in  August,  1879.  In  January,  1885,  the  number  of  regular  observers  was  twenty-two, 
which  number  has  gradually  increased  until  June,  1^6,  when  reports  were  received 
from  sixty-one  stations,  and  three  of  the  regular  observers  failed  to  get  their  reports  in 
the  hands  of  the  director  in  time  to  have  them  incorporated  in  the  weather  review. 

Three  of  the  observers  have  reported  to  the  department  ever  since  its  establishment, 
in  1877;  three  began  reporting  in  1878;  one  in  1879;  three  in  1881;  eight  in  1882;  two 
in  1883,  and  three  in  1884.  The  remaining  forty  began  making  observations  within  the 
last  eighteen  months. 
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The  Ulinois  department  of  agriculture  publishes  a  monthly  weather  review  of  about 
thirty  pages,  which  contains  tables  giving  all  the  daia  collected  by  the  observerSi  as  well 
as  a  summary  of  the  same  by  counties  under  the  head  of  remarks,  and  an  introduction 
which  g;ives  the  most  salient  points  and  the  phenomena  of  all  kinds  for  the  entire  State. 
A  summary  of  the  observations  is  sent  each  month  to  all  the  newspapers  of  the  county 
in  which  the  station  is  situated,  and  published  by  them,  thus  giving  every  one  in  the 
county  the  benefit  of  them.  ^ 

The  review  also  contains  a  list  of  the  stations  in  Illinois  displaying  the  weather  nags, 
which  list  is  enlarged  monthly  as  the  people  of  the  various  towns  in  the  State  awake  to 
the  advantage  of  knowing  the  weather  indications  each  morning.  Much  interest  is  felt 
in  this  branch  of  the  service,  and  the  efforts  of  a  few  enterprising  men  are  making  them- 
selves felt  over  a  large  area  of  country.  Illinois  inaugurated  the  system  of  announcing 
the  indications  by  means  of  steam  whistles,  the  whistle  at  the  deaf  and  dumb  asylum 
at  Jacksonville  being  the  iirst  one  in  use.  A  regular  code  of  steam-whistle  signals  has 
been  formed  and  is  uniform  throughout  the  State.  The  plan  is  found  specially  useful 
in  agricaltnral  districts,  as  the  farmers  can  hear  the  whistle  at  a  much  greater  distance 
than  they  can  see  the  flags. 

The  Chicago  and  Alton  Railroad  Company  has  entered  into  the  spirit  of  this  work, 
and  deliverB  the  dispatches  to  all  points  on  their  line,  where  requested,  free  of  charge. 


COLORADO. 


Colorado  Mbteobolooical  Association, 

Colorctdo  Spring$y  Colo,^  June  7,  1886. 
Lieut  H.  H.  C.  Dun  woody,  U.  S.  A., 

Office  Chief  Signal  Officer  J  Waahington: 

I  have  the  honor  to  inclose,  in  response  to  your  recent  invitation,  an  account  of  the 
OTganization  of  the  Colorado  weather  service,  and  the  work  accomplished  during  the  two 
months  of  its  active  existence  to  the  1st  instant. 

May  I  trouble  yon  to  insert,  in  the  fourth  line  before  the  end.  the  initials  of  Sergeant 
Notson,  of  Cheyenne,  which  are  unknown  to  me? 

I  would  be  greatly  obliged  if  you  would  tell  me  (unless'  the  information  is  contained 
in  forthcoming  report)  what  steps  must  be  taken  for  the  distribution  of  weather  indica- 
tions in  Colorado. 

I  am  yours,  very  respectfully,  F.  H.  LOUD. 

The  Colorado  Meteorological  Association  was  organized  at  Denver,  December  30, 1884, 
and  articles  of  incorporation  were  filed  in  accordance  with  the  law  of  the  State  on  Janu- 
ary 3,  1885. 

These  articles  set  forth  as  the  object  of  the  association  the  following:  '^  Observing, 
eidlecting,  recording,  and  publishing  the  meteorological  phenomena,  occprreoces,  and 
changes  within  the  State  of  Colorado  and  all  purposes  and  objects  connected  with,  in- 
cident to,  or  necessary  for  the  effective  carrying  out  of  the  above  purposes.** 

The  articles  of  incorporation  provide  for  an  annual  meeting  of  the  association,  at 
which  is  elected  a  board  of  directors  to  take  charge  of  ihe  work  of  the  association  dur- 
ing the  coming  year.  The  directors  for  the  first  year  were:  Charles  F.  Wilson,  presi- 
dent; Samnel  A.  Fisk,  M.  D.,  secretary;  Prof.  Sidney  H.  Short,  of  Denver  University; 
Prof-  Charles  F.  Davis,  of  the  Colorado  Agricultural  Collq^;  Pro£  Paul  II.  Hanns, 
of  the  University  of  Colorado;  Prof.  F.  H.  Loud,  of  Colorado  College;  Charles  Deni- 
wn,  M.  D. ;  Edwin  S.  Nettleton,  State  engineer,  and  Sergeant  J.  J.  Gilligan  in  charge 
of  the  United  States  signal  station  at  Denver.  These  gentlemen  were  re-elected  at 
the  annual  meeting  January  8,  1888.  At  the  first  meeting  for  the  election  of  officers 
Plot  8.  H.  Short  was  chosen  as  director  of  observations,  the  duties  of  that  office  hav- 
ing been  so  defined  as  to  embrace  the  general  superintendence  of  a  State  weather 
Krvioe.  The  same  gentleman  was  re-elected  to  this  office  a  year  later,  but  subsequently 
resigned,  and  in  March,  1886,  the  present  incumbent  was  chosen  to  fill  the  vacancy. 

goring  the  first  year  of  the  association,  efforts  were  made  to  obtain  State  aid  for  the 
nmntenance  of  the  service,  but  these  were  unsuccessful,  and  the  association  remains 
<lcpeDdent  entirely  upon  the  fees  of  members  and  voluntary  contributions.  Under 
we  circumstances,  combined  with  the  fact  that  the  time  and  attention  of  all  the 
<lii«ctors  were  engrossed  with  the  duties  of  their  several  professions,  progress  has  neces- 
»nly  been  dow. 

At  a  meeting  of  the  directors,  held  March  23,  1880,  action  was  taken  for  the  or^niza- 
taon  of  the  State  weather  service,  and  it  was  deemed  l)est  to  make  a  beginning  by  the 
l^riodical  publication  of  weather  records,  drawn  from  the  observations  of  a  few  gentle- 
ma,  mostly  members  of  the  association,  who  were  known  to  be  ready  to  contribute 
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their  assistance.  Accordingly  a  weekly  record  for  newspaper  pablication,  to  be  continued 
through  the  summer,  was  commenced  April  13,  and  the  first  number  appeared  in  the  Den- 
ver Tribune,  Republican,  and  the  Colorado  Springs  Gazette.  A  series  of  monthly  bulletins 
was  begun  with  the  number  for  April.  To  these  publications,  and  to  correspondence  relat- 
ing to  the  establishment  and  direction  of  observing  stations,  the  work  of  the  present  di- 
rector of  observations  has  been  confined.  The  oli^rvers  who  undertook  to  report  ob- 
servAions  from  the  outset  of  the  work  at  the  beginning  of  April  were  t^e  foUowinfi:: 

Sei^t.  James  J.  GiMigan,  Denver;  Mr.  W.  H.  Powless,  Alma;  A»  Ck>mstocky  M.  D., 
Westdiffe;  F.  H.  Lay,  M.  D.,  Pueblo;  C.  B.  Underbill.  M.  D.,  SaUda;  P.  H.  Loud,  Cblo- 
rado  Springs;  Capt.  T.  A.  Cunningham,  U.  S.  Army  (post  surgeon),  Fort  Lewis;  Seigt 
T.  C.  Collins,  Montrose;  Mr.  Emery  P.  Moon,  llusted.  Of  these  gentlemen,  the  first  six 
named  are  members  of  the  association.  During  the  two  montlis  following,  to  June  1, 
1886,  the  roll  of  observers  was  increased  by  the  following  names:  Pro£  Elwood  McsUl,  of 
the  State  Agricultural  College  at  Fort  Collins,  who  contributed  observations  from  Do- 
lores, Colo.;  W.  L.  Dorland,  M.  D.,  Glenwood  Springs;  Miss  Naomi  Yocum,  Trinidad; 
H.  ir.  Seldemridge,  who  observed  at  a  ranch  near  Sanborn;  I.  B.  Perkins,  M.  D.,  Hugo; 
and  Mr.  Ignatius  Zeller,  Idaho  Springs.  By  the  kihdness  of  the  Chief  Signal  Offi^, 
the  following  observers  and  stations  of  the  United  States  service,  comprising  (with 
those  at  Denver  and  Montrose,  already  mentioned)  all  within  the  limits  of  Colorado 
and  three  in  the  vicinity,  have  been  directed  to  aid  the  association,  and  have  sent  fall 
reports  of  the  observations  taken  since  April  1:  Sei^gts.  T.  H.  Brandenburj^,  West  Las 
Animas;  II.  Hall,  Pike*s  Peak;  J.  K  Lanouette,  Dodge  City,  Kans.;  W.  V.  Twaddle, 
Santa  F<5,  N.  Mex.,  and  D.  B.  Notson,  Cheyenne,  Wyo. 

Aside  from  the  telegrams  of  the  Associated  Press,  the  weather  indications  of  the  cen- 
tral office  are  at  present  (June  1)  received  only  by  the  observers  in  chai^ge  of  the  United 
States  Signal  Service  stations. 

Respectfully  submitted. 

P.  H.  LOUD, 
Director  of  Obaervaiions^  Colorado  Oollege,  Colorado  Springs,  Colo. 


NEBRASKA. 
Nebraska  Weather  Service,  annual  report,  1885. 

BoswBLL  Observatory,  Doane  College,  Crete,  Nebraska. 

At  the  close  of  this,  the  first  entire  year  in  which  the  service  has  been  under  the  pres- 
ent mimagement,  it  is  fitting  that  there  should  be  a  report  upon  the  work  done  during 
the  year  at  the  central  office.  This  has  been  nothing  leas  than  the  entire  overhauling 
and  revision  of  the  reports  of  observers  from  the  year  1878  down  to  date,  with  a  view  to 
selecting  out  what  was  reliable  and  discarding  what  was  not.  Many  of  the  observers  were 
untrained  in  the  careful  methods  of  the  meteorology  of  to-day.  Some  did  not  know  how 
to  makeaverages  correctly.  Several  inquiries  have  oome  to  this  office,  c.  /^. ,  *  *  how  to  aver- 
age temperatures  when  some  were  below  zero;''  and  it  appears  that  some,  not  taking  the 
trouble  to  inform  themselves,  had  treated  such  temperatures  as  if  they  were  abovo  zero. 
Many  such  mistakes  as  this  have  been  rectified  and  many  other  observations  discarded 
where  there  seemed  reason  to  doubt  their  correctness.  The  entire  mass  of  individual 
monthly  reports,  about  three  thousand  in  number,  have  been  gone  over,  doubtful  dati 
eliminated,  many  of  their  averages  recast,  and  revised  averages  made  from  the  whole. 

Thus  it  is  believed  that  the  statistics  for  Nebraska  weather  for  the  jioat  eight  years 
have  been  put  into  reliable  and  convenient  form  for  future  reference  and  study,  and  that 
the  tables  here  given  may  l>e  depended  upon.  Any  slight  discordance  between  these 
tables  and  previously  published  bulletins  is  thus  explained. 

PROGRESS. 

< 

There  are  now  thirty-four  stations  reporting  monthly,  besides  those  merely  receiving 
the  indications  and  displaying  signals.  They  cover  somewhat  thoroughly  the  southem 
two-thirds  of  the  eastern  half  of  the  State,  although  some  are  scattered  through  the 
counties  of  Lincoln,  Ked  Willow,  Keith,  and  Cheyenne  in  the  extreme  west.  There  are 
three  fully  equipped  stations,  viz.,  the  Government  stations  at  Omaha  and  North  Platte 
and  the  central  office  at  Crete.  Other  observers  are  provided  mainly  with  thermometers 
and  rain-gauges  only,  though  several  have  barometers  and  maximum  and  minimum 
thermometers. 
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PLANS  FOB  THE  FUTUBB. 

The  subject  to  which  particniar  attention  will  be  tnmed,  now  that  the  statistical  work 
has  been  put  upon  a  good  foundation,  will  be  the  display  of  weather  signals  in  various 
parts  of  the  State.  Several  stations  are  now  displaying  cold-wave  flags,  and  arrangements 
are  now  being  made  with  the  Chief  Signal  Officer  in  Washington  by  which  a  dally  tele* 
gram  will  be  sent  to  this  office,  and  plans  are  being  perfected  for  distributing  the  in- 
ibrmation  to  various  other  points.  * 

BEPORT  OF  OBSEBVEBS. 

The  monthly  reports,  even  of  observers  provided  only  with  thermometers  and  rains 
gauges,  are  somewhat  full,  as  may  be  seen  by  the  inclosed  form  of  blank  used  by  thi- 
service. 

CBOP  BEPOBTS. 

Observers,  many  of  them  farmers,  are  asked  also  to  furnish  monthly  reports  of  the 
condition  and  prospects  of  crops,  fruits,  &c,  for  publication  in  the  monthly  bulletin. 

WEATHEB  INDICATIONS. 

Besides  the  central  station  the  following  observers  receive  the  daily  indications  and 
display  signals  under  the  direction  of  this  service:  J.  B.  Parmelee,  Nebraska  City;  Albert 
Watkins,  Lincoln;  S.  S.  Kanflman,  Stromsburg;  S.  L.  Brass,  Juniata;  Thomas  Shryock, 
Louisville;  laeggi  F.  Sheepbach,  Columbus;  C.  L.  Howell,  Grand  Island;  W.  A.  Wag- 
ner, Beatrice;  T.  J.  Pickett,  jr.,  Ashland;  F.  L.  Wheedon,  York. 

The  following  also  receive  the  indications  and  display  signals,  though  not  reporting  to 
this  office:  W.  W.  Watson,  Fairbury;  A.  Minnick,  Falls  City;  Kenny  &  Steward,  B&ir. 

Until  debarred  by  the  late  decision  of  the  Postmaster-General  there  were  sent  out 
daily  on  the  mails  East,  South,  and  West,  to  all  post-offices  which  could  be  reached  by 
6  p.  m.  (about  sixty  in  number)  the  special  10  a.  m.  predictions,  a  card  being  used  for 
this  purpose. 

The  following  is  the  present  list  of  observers: 

Mean  Temperatures. — Crete,  C.  E.  Chadsey;  Omaha,  A.  Pollock;  Central  City,  C. 
Shieldstream;  Dawson,  M.  L.  Lllbbee;  Do  Soto,  Charles  Seltz;  Falls  City,  Jennie  Keim; 
Fremont,  I.  E,  Ilea  ton:  Harvard,  M.  F.  Wistrom;  Lincoln,  H.  U.  Wing;  Minden,  Joel 
Hall;  Mission  Creek,  M.  K.  Walker;  Nebraska  City,  J.  B.  Parmalee;  Ogalalla,  Dr.  L. 
M.  Line;  Sargent,  8.  W.  Perin;  Stromsburg,  S.  S,  Kanffman;  Syracuse,  P.  W.  Risser; 
Weeping  Water,  G.  Treat;  West  Hill,  J.  L.  Truman. 

Notm  Temperature, — Ashland,  George  Shedd;  Beaver  Creek,  E.  Smith;  De  Witt,  F.  C. 
Ware;  Fairbory,  Dr.  Humphrey;  Keeno,  Addie  Le  Bar;  Marquette,  J.  Ellis;  Neligh, 
H.  a  Hnxford;  Red  Willow,  Mrs.  U.  Buck;  Stockham,  J.  W.  Gray;  West  Point,  E.  G. 
Bmner;  York,  D.  P.  Nicholson. 

-<!&»— North  Platte,  J.  Fitzgerald;  Purdum,  T.  C.  Jackson;  Hay  Springs,  William 
Waterman;  Pleasant  Hill,  Charles  Ingles;  Hannah  Thompson,  Mead. 

Through  the  kindness  of  the  Chief  Signal  Officer  the  various  publications  of  that  office 
ire  sent  to  this  office  for  distribution  to  the  observers.  We  seek  in  various  ways  to  in- 
terest imd  inform  the  observers  upon  meteorological  topics;  a  convention  for  this  pur- 
pose and  for  considering  plans  for  the  future  is  called  to  meet  at  Crete  in  July,  and  it  is 
intended  to  make  these  gatherings  annual. 

FINANCES. 

This  being  irvolunteer  organization  the  expenses  of  the  central  office  are  borne  by 
Doaoe  College,  with  which  said  office  is  connected;  and  the  instruments  are  owned  by 
the  various  observers, 

PUBLICATIONS. 

A  monthly  bulletin  is  published  by  the  central  office,  and  furnished  to  observers,  to 
duefe  of  other  weather  services,  and  to  the  press. 

GOODWIN  D.  SWEZEY, 
Director  Nebraska  WeatJier  Service, 


INDIANA. 


The  following  is  a  synopsis  of  the  monthly  bulletin  issued  by  the  State  weather  service 
oflndijma,  nnderthe  direction  of  Prof.  H.  H.  Houston,  of  Purdue  University,  Lafayette, 
Ind. 
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MonOJsUtlionilogicalSitmmxriifromStiUioiuof  ike  Indiana  Weather  Service,  f or  JitKe^\ 
[From  npoilB  received  at  tha  SUte  StaUoo,  Pordue  Unlvenity,  La&retle,  lad.] 


Columbiu,  BuXhoIomcn 

MucDBO,  Crawford. 

Bine  Lick,  aarlce 

IIuntlngbiiivii.IhibolB... 
BrcnkviUe,  Pruiklln  .... 

Princeton,  Gibson.. 

Bntlvrrille.  Jenalnga 

Ve**y,  SwltEeriuid ,. 

DesonlB.  Wurlok - ... 

iWem,  Waafalnglon 

Sonthern  coiiTilii  -^ 

Frankroit,  Clinton 

Conjienvllle,  F^yetM.. , . . 

WortblDMOD 

Noblenille,  1 

OreenSeld^ 

eploaluid,II 

F^ublin,  Jo 

IndlAnnpolia, 

FtfmlaDd.Buidolpb-... 
Mkiur ,  Buib 

Kn  Ixhtnlown .  Ruih 

lAlftyctlfl,  Tippoouuw... 

ItlDbmond.  Woyoe. 

Dana,  Vermilion _..- 

Central  counties ... 
JVbHtcm  atbnlia. 

Fort  WsTne.  Allea 

Delphi,  Ouroll 

LoKUuport,  Cus - 

MarloD,  Oranl _ 

LaGrsim,  I*  Orange... 

Mluni.  M  ism  I _ 

Monlloello.  Wbile 

Northern  ooanllei. 

Northern  connties 

Central  counties 


Qeor)^  P.  Moos. 

Elisha  Jones. 

Joseph  Hole. 

C.  O.Boemer 

James  W.  Hay...* 

E.  II.  Stale)' 

Uobert  Hwler... 

l..^M.  WalnrlRhL 
Dr.  8.  a.  B^^. 
William  Dawso: 
P.  A.Owi 


O.  Purkor 

E.Klrkwood 

D.  I..  LughlaiD.., 

II.  A.  IIuMon 

J.  M.  Oluri 

Frederiak  Bush., 


BO.    M.    7 
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Monthly  MetearologiccU  Summaryy  iStc, — Continued. 

WDrt). 


Total  railefl 
for  the 
month. 

Mean  daily 
velocity. 

Mean  hour- 
ly velocity. 

Maximum  ' 
velocity. 

Date. 

Prevailing 
direction. 

Indjanapolia. „ „ 

OreencasUe... 

U&yeUe „ 

Vevay ^ 

8117 
3227 
3731 

103.9 
l(/7.0 
121.4 

4.3 
4.5 
5.2 

18N.W. 
15  N. 
19  W. 
25  S.  W. 

17 
16 
17 
25 

S. 

8.E. 
8.W. 
N.E. 

a.  Observations  at  7  a.  m.,  2  p.  m.,  and  0  p.  m.  6.  inchest  and  lowest  from  self^rejcistering  in- 
•tromenta.  c  Obeervationa  at  7  a.  m.,  12.30  and  0  p.  m.  d.  From  reports  of  siRnal  oflicera.  «.  Ob- 
tenrationa  at  7  a.  m.  and  7  p.  m.  /.  Lowest  tempenUuro  from  special  obHcrvations.  g,  Ixiwest 
temperature  from  self-roistering  instruments,  h.  Ol)seryation8  at  7  a.  m.,  1  p.  ra.,  and  9  p.  m. 
i  OtiserTatioiui  at  7  a.  m.  and  6  p.  m. 

The  mean  temperature  of  the  State  for  June,  1886,  was  1.2°  below  the  mean  of  June 
for  the  past  four  years,  3.0°  below  the  mean  of  sixteen  years  at  Indianapolis,  4.8°  below 
the  mean  of  thirty-one  years  at  Logansport,  5.0°  below  the  mean  of  twenty -one  years 
at  Veray,  1.4**  below  the  mean  of  thirty- two  years  at  Spiceland,  3.0°  above  the  mean 
of  seven  years  at  Mauzy,  2.7°  below  the  mean  of  nine  years  at  Blue  Lick,  3.5°  below  the 
mean  of  foor  years  at  Worthington,  0.5°  below  the  mean  of  four  years  at  Connersville, 
0.7°  below  ih»  mean  of  seven  years  at  Lafayette,  and  about  3.4°  below  the  normal 
temperature  for  June.  The  mean  temperature  at  the  various  stations  was  below  the 
normal,  the  amounts  ranging  from  0.9°  to  3.5°. 

The  mean  rain&U  for  the  State  was  0.85  inch  above  the  mean  of  June  for  the  past 
four  years,  0.22  inch  below  the  mean  of  fifteen  years  at  Indianapolis,  1.48  above  the 
mean  of  thirty-one  years  at  Logansport,  0.53  above  the  mean  of  twenty-years  at  Yevay, 
0.67  above  the  mean  of  twenty-eight  years  at  Spiceland,  0.01  below  the  mean  of  six 
years  at  Mau27y0.79  above  the  mean  of  four  years  at  Blue  Lick,  0.29  above  the  mean 
of  four  years  at  Worthington,  0.43  above  the  mean  of  four  years  atConnersville,  and  0.25 
bdow  the  mean  of  seven  years  at  Lafayette.  The  rainfall  has  been  unequally  dis- 
tributed throughout  the  State ;  at  most  stations  it  has  been  in  excess  of  the  normal, 
while  at  Indianapolis  it  was  0.71  inches  below  the  normal,  and  at  Lafayette  3.06  inches 
below.    A  severe  hail-storm  did  considerable  damage  near  Connersville  on  the  25th. 

Solar  halos  were  reported  on  the  12th,  15th,  and  19th;  lunar  bales,  on  the  12th; 
aurora  on  the  4th,  5th,  and  29th. 

The  mean  barometer  was  about  .02  inch  below  the  normal. 

H.  A.  HUSTON, 
Otief  State  WeaiJter  Service, 

Amehicax  Horticultural  Society, 

Grecncastle,  Jnd.^  June  1,  1880. 

DlAB  Sib:  In  reply  to  your  request  of  May  27,  for  information  concerning  the  **  In- 
diana woiUier  service  "  of  this  place  (De  Pauw  University),  I  would  say  that  our  first 
pobliahed  monthly  summary  was  for  September,  1884,  since  which  we  have  issued  reg- 
ular bulletins  which  have  been  fully  distributed  throughout  our  State,  and,  indeed,  to 
all  sections  of  the  country,  where  they  have  been  highly  appreciated  by  scientists  and 
others,  stadents  of  meteorology. 

Oar  own  organization  has  no  legal  status,  the  State  having,  thus  far,  done  nothing  in 
BDpp<Rt  of  ft  bureau  of  meteorology,  although  an  effort  was  made  during  the  last  general 
anembly,  which  came  near  succeeding,  the  bill  having  passed  the  house  of  representa- 
tives, but  80  near  the  close  of  the  session  that  it  was  lost  in  the  hurry  and  rush  at  the 
dose  of  the  senate.  Our  work  is,  therefore,  purely  voluntary,  the  whole  expense  and 
rapport  of  the  service  being  by  the  De  Pauw  University,  a  private  institution  of  learn- 
ing under  the  control  ot  the  Methodist  Episcopal  Church. 

During  the  year  our  service  has  been  very  greatly  improved  and  several  new  stations 
added,  the  whole  number  of  oo-operating  observers  now  l)eing  thirty-seven,  from  almost 
as  many  counties  of  the  State.  These  reports  are  summarized  in  a  highly  condensed 
form  and  publidied,  as. noted  above,  monthly.  For  convenience,  and  to  more  clearly 
exhibit  the  gradual  change  of  climate  incident  to  the  varying  latitude  of  our  State,  these 
reports  are  arranged  in  three  sections  from  the  northern  boundary  of  the  State  south- 
ward, the  means  of  each  section  being  shown  separately,  a  form  of  publication  which  is 
lapidly  gaining  popularity  with  similar  services  in  other  States. 
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Another  original  feature  of  oar  reports  is  the  column  of  distances,  in  miles,  of  the 
varions  stations  from  the  northern  boundary  of  the  State. 

Our  reports  are  also  printed  on  flat  sheets,  of  uniform  size,  which  may  be  easily  and 
conveniently  filed  and  preserved  for  reference,  each  single  page  being  a  complete  report 
withiaitself.  A  comparison  is  also  shown  for  each  of  tUe  stations  of  long  continuation, 
with  the  means  and  extremes  of  corresponding  months  for  the  series  of  years  recorded. 

As  a  measure  of  still  further  interest,  especially  to  many  who  desire  from  various 
causes  to  study  the  meteorological  character  of  other  sections  of  our  country  outside  the 
State,  we  have  arranged  through  the  courtesy  of  the  Chief  Signal  Officer  to  secare 
reports  from  signal  stations  at  distant  points,  which  reports  are  published  in  connection 
with  our  monthly  bulletins.  Under  the  head  of  **  remarks  "  each  bulletin  contains,  in 
addition  to  an  editorial  leader,  on  some  special  topic  (usually  appropriate  to  the  particn- 
lar  season)  of  meteorology,  which  is  calculated  to  stimulate  an  interest  in  this  science,  a 
general  digest  of  the  report,  giving  prominence  to  any  special  features  which  may  not 
be  made  sufficiently  dear  in  the  tabulated  form. 

Below  I  give  the  name  and  address  of  our  co-operating  observers,  with  distance  in 
miles  from  the  northern  line  of  the  State,  arranged  from  the  north  southward. 

R.  H.  Perick,  La  Grange,  9;  L.  Stealy,  Angola,  10;  J.  A.  Varier,  North  Liberty,  16; 
N.  L.  Kithkart,  Columbia  City,  42;  Professor  W.  F.  Yocum,  Fort  Wayne,  48;  Thomas 
B.  Helm,  Logansport,  70;  W.  S.  Bushnell,  Montiecllo,  71;  I.  Records,  Miami,  80;  R. 
L.  Higginbotham  &  Son,  Delphi,  82;  Prof.  H.  A.  Huston,  Lafayette,  93;  L.  W.  Cates, 
Muncie,  108;  W.  J.  Davidson,  Farmland,  109:  8.  D.  Symraes,  Crawfordsville,  119; 
William  Dawson,  Spiceland,  134;  J.  M.  Gluys,  Kichmond,  135;  Dr.  S.  S.  Boots,  Green- 
field, 137;  Seigeant  C.  F.  R.  Wappenhans,  Indianapolis,  139;  JR.  M.  Hagnn,  Fillmore, 
144;  Servant  O.  Parker,  Greencastle,  147;  R.  Hessler,  Connorsville,  148;  E.  Rirkwood, 
Mauzy,  149;  Professor  D.  A.  Owen,  Franklin,  158;  Mrs.  L.  F.  Hager,  Terro  Haute,  159; 
D.  F.  Ferris,  Sunman,  175;  J.  A.  Perry,  Columbus,  177;  J.  B.  Ward,  Guilford,  179; 
Dr.  W.  B.  Squire,  Worthington,  183;  J.  Hole,  Butlerville,  190;  R  Wells,  Commiskey, 
202;  C.  G.Boemer,  Vevay.  209;  J.  W.  May,  Salem,  217;  G.  Poindexter,  Blue  Lick,  225; 
J.  M.  Johnson,  Marengo,  233;  E.  Jones,  Princeton,  234;  L.  C.  liOomis,  Jefiersonville, 
238;  G.  P.  Moog,  Huntingburgh,  239;  James  P.  White,  D^onia  Springs,  256. 

As  yet  no  special  arrangements  have  ])een  made  for  furnishing  stations,  outside  o( 
one  in  this  city,  with  daily  weather  indications. 

For  repeated  favors  shown  this  service,  it  is  greatly  indebted  to  Chief  Signal  Officer 
General  W.  B.  Hazen,  yourself,  and  others  connected  with  the  service  at  Washington; 
also  to  Sergeant  O.  Parker  at  this  station,  and  Sergeant  Wappenhans  at  Indianapolis. 
Yours,  very  respectfully, 

W.  H.  RAGAN, 
Director  Indiana  Weather  Service^ 

lieut.  H.  H.  C.  DuNWOODY, 

Signal  Office,  Waahington,  D.  0. 


DAKOTA. 


Territory  of  Dakota, 
Dbpaktment  op  Immigration  and  Statistics, 

Huron,  June  1,  1886. 

Dear  Sir:  I  have  your  favor  of  May  13,  with  stated  inclosures;  I  beg  to  assure  yon  of 
my  great  interest  in  the  proposed  enterprise,  and  of  my  desire  to  be  of  all  possible  serv- 
ice to  you.  I  am  sure  our  people  will  take  hold  of  the  matter,  and  I  shall  do  what  I  can 
to  bring  it  to  their  attention.  I  would  like  to  be  advised  whether  it  is  your  purpose  to 
furnish  all  of  the  stations  situated  on  railroads,  including  the  Deadwood  and  Fort  Tot- 
ten  stations,  with  these  forecasts,  and  also  how  great  an  area  is  held  to  be  included  in 
''Eastern  Dakota,''  and  if  other  areas  are  to  be  similarly  supplied  with  these  daily  fore< 
casts.  Please  inform  me  fully  on  this  head.  I  shall  be  as  active  as  I  can  in  extending 
the  co-operation  and  assistance  of  this  office.  I  think  the  great  benefit  to  our  farmers, 
particularly,  will  be  fully  appreciated  by  our  railroad  companies,  and  they  will  very 
generally  provide  for  the.  transmission  of  dispatches  over  their  own  telegraph  lines.  As 
soon  as  I  know  definitely  as  to  the  purpose  of  your  office  as  to  the  above,  I  will  be  glad 
to  call  the  attention  of  the  railroad  companies  to  the  matter  and  invito  their  aid.  I 
should  like  to  receive  yoar  suggestions  and  advice  with  re8pect4o  making  every  possible 
effi>rt  I  can  to  render  the  above  undertaking  a  success. 

Yours,  very  respectfully, 

LAUREN  DUNLAP. 
Lieut  H.  H.  C.  Dunwoody, 

Acting  Assistant  Chief  Signal  Officer,  Wai^hington,  D,  C. 
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Terbitoey  op  Dakota, 
Depabtment  op  Immigration  and  Statistics, 

Huron,  June  23,  1886. 

Deab  Sib:  I  have  yours  of  May  27th,  only  now  received  on  my  retam  from  the  East, 
the  letter  Dot  having  been  forwarded  to  me,  through  a  mischance,  consequently  I  am 
tuable  to  forward  tho  report  in  time  for  your  use  on  July  1. 

The  **  Dakota  Weather  Service  "  was  only  established  in  August  last,  and  is  yet  in 
its  in&ncy.  Little  has  been  done,  except  to  publish  the  summary  obtained  through  the 
rejwrts  of  tho  United  States  Signal-Service  stations  at  Yankton,  Dead  wood,  Huron,  Fort 
Sully,  Bismarck,  Fort  Buford,  Fort  Totten,  Moorhead,  and  Saint  Vincent,  furnished 
this  office  by  order  of  the  Chief  Signal  Officer. 

I  have  endeavored  to  supplement  the  tables  used  with  a  text  that  might  be  read  and 
serve  to  interest  people  generally  in  the  subject  of  the  weather,  and  the  importance  and 
value  of  the  Signal  Service.  I  think  some  progress  in  this  direction  has  been  made,  and 
I  believe  that  with  a  little  effort  the  daily  forecasts  of  weather  now  furnished  through 
the  Huron  station,  may  be  made  very  useful,  and  become  popular  for  that  reason,  as 
indicated  in  my  letter  of  June  1,  your  reply  to  which  I  am  awaiting  with  interest,  that 
I  may  be  of  what  service  I  can  to  you  in  this  highly  important  enterprise. 
Yours,  very  respectfully, 

LAUREN  DUNLAP. 

Lieut.  H.  n.  C.  DUNWOODY, 

Acting  and  As9i)iiant  Chief  Signal  Officer,  Washington,  D.  C, 


GEORGIA. 

State  op  Geobgia, 
Depabtment  op  Agbicultube,  Atlanta,  May  31,  1886. 

Deab  Sib:  In  reply  to  yours  of  the  27th,  I  beg  to  submit  the  following  history  of  the 
Georgia  State  weather  service: 

Observations  were  instituted  in  February,  1876,  at  Atlanta  station,  by  Prof.  P.  H. 
Mell,  Jr.,  nnder  the  direction  of  Hon.  Thomas  P.  Janes,  commissioner  of  agriculture. 
Profeasor  Mell  was  succeeded  aa  observer  in  1877  ])y  K.  J.  Kedding,  then  clerk  of  the 
state  department,  now  assistant  commissioner,  and  have  been  continued  by  him  to  date. 
A  few  out- lying  stations  were  reported  during  the  years  1877  and  1878,  and  in  April, 
1878,  a  r^ular  corps  of  observers  was  organized,  covering  all  parts  of  the  State.  The 
territory  was  divided  into  iive  sections,  as  appears  by  reference  to  the  accompanying  map. 
In  the  fifth  annual  report  of  my  predecessor,  Hon.  Thomas  P.  Janes  (of  which  I  send 
yon  a  marked  copy),  he  gives  a  short  account  of  the  establishment  of  the  service,  and 
in  Circular  No.  62  appears  tho  first  annual  **  summary,"  embracing  from  April  to  De- 
cember of  that  year.  The  paragraph  in  the  report  referred  to  states  the  prime  object  of 
the  work  thus  undertaken,  and  that  the  same  has  ])een  accomplished,  and  the  results 
given  to  the  public  in  the  recent  publication  of  this  deijartment,  entitled  **The  Common- 
wealth of  Geoi^a,"  of  which  you  probably  have  a  copy  (I  sent  one  to  General  Hazen). 
The  little  map  inclosed  herewith  is  one  of  a  series  of  maps  that  illustrate  the  work. 

The  service  has  been  continuously  kept  up  since  its  first  organization,  though  with 
loaoy  changes  in  observers,  and  a  gradual  reduction  of  the  whole  number.  Circular 
No.  74  show^s  the  organization  lor  1 885.  If  you  have  not  access  to  the  copy  of  the  **  Com- 
numwealth  of  Georgia  "  alluded  to,  I  will  on  notice  send  you  a  copy  for  your  own  use. 

I  have  no  official  means  of  knowing  whether  any  of  my  observers  are  furnished  with 
tho  weather  indicatioas.     They  aro  not  famished  through  this  office. 

Very  truly,  J.  T.  HENDERSON, 

Commiasioner, 

Lieut  n.  H.  C.  DuNWOODY, 

OjUce  Chiff  Signal  Officer,  Washington,  D,  C. 

Meteorological  Stations  of  the  Georgia  Stale  Wcatlier  Service. 

As  indicated  in  the  last  annual  report,  a  system  of  meteorological  observations  has 
been  inaugurated,  embracing  the  entire  State;  and  for  this  purpose  forty-nine  stations 
hate  been  established,  as  follows:  In  North  Georgia — Blairsville,  Canton,  Dahlon^, 
DalUra,  Dillon,  Gainesville,  Leo,  Mount  Airy,  Kabun  Gap,  Rome,  and  Trenton — 11;  in 
Middle  Georgia — Athens,  Atlanta,  Carrollton,  Elberton,  Greensboro,  Greenville,  Griffin, 
Ia  Grange,  Macon,  Milledgeville,  Oxford,  Talbotton,  and  Thomson — 13;  in  Southwest 
Georgia — ^Albany,  Americus,  Bainbridge,  Butler,  Columbus,  Cothbert,  Nashville,  Qoit- 
man,  Thomasville — 9;  in  East  Georgia — Augusta,  Dublin,  Hawkinsville,  Louisville, 
McRae,  Ogeechee,  Sandersville,  Swainsboro,  Waynesboro,  and  Walthourville — 10;  in 
^theast  Georgia — Baxley,  Blackshear,  Brunswick,  Dupont,  Savannah,  and  Saint 
Haiy's— €;  total,  49  stations. 
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Each  observer  is  sapplied  Tvith  a  thermometer  and  rain-gauge,  all  of  uniform  pattern, 
and  made  to  order  for  the  use  of  the  department.  Observations  on  the  thermometer  are 
made  at  stated  hours,  three  times  daily,  in  accordance  with  the  system  first  devised  l^ 
the  Smithsonian  Institution ;  the  rainfall,  the  direction  of  the  wind,  and  the  weather  are 
also  noted,  together  with  general  remarks  on  the  condition  of  growing  crops  as  affected 
by  meteorological  conditions. 

These  observations  are  all  entered  in  a  record  book  (also  especially  prepared  for  the 
purpose),  and  monthly  transcripts  of  the  same  sent  to  the  department  These  monthly 
reports  are  consolidated  and  a  general  summary  of  the  same  published  in  the  current  crop 
reports. '  At  the  end  of  each  year  it  is  proposed  to  consolidate  the  monthly  reports  and 
enter  them  in  a  book  to  be  prepared  for  the  purpose.  The  original  reports  will  be  bound 
in  one  volume,  and  filed  for  future  reference. 

These  observations  vrill  be  useful  in  ascertaining  accurately  and  absolutely  the  cli- 
matic features  of  the  State,  their  diversity  in  the  diSerent  sections,  and  the  comparative 
mildness  of  the  climate  of  al  1.  They  will  become  more  and  more  valuable  as  the  period 
of  time  covered  by  them  i&  lengthened  and  the  mean  results  become  more  accurate  and 
reliable.  Meteorological  observations  also  reveal  the  peculiar  conjunction  of  circum- 
stances of  rainfall  and  temperature,  and  their  monthly  distribution  which  are  found  to 
exist  in  connection  with  successful  tillage  of  certain  crops,  &c. 

The  most  immediate  practical  benefit,  however,  to  be  expected  from  these  observa- 
tions is  in  the  information  afforded  to  those  who  contemplate  immigrating  to  this  State. 
Many  of  these  have  very  erroneous  ideas  of  our  cdimate,  based  as  they  are  solely  on  the 
knowledge  of  the  latitude  of  the  State  with  reference  to  the  prevailing  climates  in  simi- 
lar latitudes  elsewhere.  

KANSAS. 

Wellington,  Eans.,  June  7, 1886. 

Sib:  In  answer  to  your  request— communication  datedSignal  Office,  Washington,  I>.  C. , 
May  27,  1B80 — I  have  the  honor  to  respectfully  submit  to  you  the  following  report, 
relative  to  the  operations  of  the  Kansas  State  Weather  Service,  as  conducted  by  the  aid 
of  the  co-operating  observers  located  in  different  parts  of  the  State,  as  seen  in  the 
appended  list. 

The  Kansas  weather  service,  under  the  present  arrangement  and  operation  is,  how- 
ever, quite  limited  in  extent;  its  first  inception  dating  from  the  banning  of  1885, 
when  the  writer  addressed  a  circular  to  some  fifteen  observers  located  in  the  State,  who 
were  keeping  open  records  of  the  weather.  The  object  of  the  circular  was  to  request 
these  olwervers  to  forward  to  us  a  monUily  report  of  the  local  weather,  &c ;  all  of  which 
were  compiled  and  published  at  the  dose  of  each  month  in  a  paper  called  the  ^'Kansas 
Weather  Observer,'*  a  copy  of  which  was  furnished  free  to  each  contributing  observer. 

The  facilities  for  publishing  these  observations  are  quite  inadequate  to  the  demand,  as 
we  find  that  each  observer's  individual  work  is  worthy  of  preservation  for  its  value  as  a 
local  dimatological  record. 

The  neglect  of  our  State  officials  to  provide  for  the  equipment  and  proper  maintenance 
of  a  service  of  this  kind,  is  not  in  keeping  with  the  advances  made  by  the  State  in  the 
development  of  agricultural  and  educational  institutions.  We  should  bear  in  mind  and 
strive  to  emulate  the  example  set  us  by  several  other  States,  in  making  liberal  provision 
for  carrying  on  such  work  as  this. 

We  have  now  within  the  State  about  thirty-eight  observers,  nearly  all  of  whom  are 
effident  and  competent  to  furnish  complete  weather  reports.  The  following  is  a  list  of 
observers  who  have  been  furnishing  monthly  reports  for  publication  in  ''Kansas 
Weather  Observer:" 


Place. 


CJounty. 


Alllflon 

Westmoreland 
Leavenworth.. 

Sallna 

lAwrence 

Wyandotte 

Sherlock 

Dodge  City 

Ninnesoah 

Wellington 

ElDorado 

Emporia 

Yates  Centre... 

Fort  Scott 

Independence. 


Decatur 

Pottawatomie 

Leavenworth 

Salina 

Douglas  (Lawrence  University). 

Wyandotte , 

Finney 

Ford 

Kingman 

Sumner : , 

Butler , 

Lyon  (Hl«.to  Normal  Actidomy).., 

Woodson , 

Bourbon 

Montgomery , 


Observers. 


J.  J.  Caa.^. 

Dr.  J.  Walters. 

L.  A.  Welsh  (Sergeant,  Sig- 
nal Corps,  U.  8.  A). 

J.  H.  Qibflon. 

Prof.  F.  II.  Snow. 

E.  R.  Heath,  M.  D. 

J.  W.  Gregory. 

J.  E.  Lanouettc^fSergeant, 
Signal  Corps,  U.  S.  A). 

E.  Shaw. 

J.  U.  Wolfe. 

H.  C.  Ford. 

Prof.  T.  IL  Dinsmorc. 

F.  R.  Gray. 
E.  Watson. 
J.  M.  AltafTer. 
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In  illastration  of  the  character  of  the  work  I  append  herewith  notes  taken  from 
**  Kansas  Weather  Observer '  *  for  April,  1886. 

Reporta  for  the  month  were  received  from  eleven  stations.  The  mean  temperature 
for  the  entire  month,  as  deduced  from  these  observations,  was  53^.4,  which  is  about  1*^.5 
below  the  normal  for  April.  The  maximum  temperature,  75°,  was  from  the  18th  to 
23d;  the  maximum  range,  from  11^  to  23^,  on  the  4th  and  6th,  reaching  the  lowest  over 
the  norUieast  portion  of  the  State. 

The  greatest  precipitation  in  the  State  covered  the  area  over  the  north  tier  of  counties, 
and  a  semi-circnlar  area  from  southwest  of  Leavenworth  to  £1  Doradd;  then  southeast  to 
Independence;  this  area  avera^^  from  three  to  five  inches,  while  over  all  other  portions 
of  the  State  the  average  was  slightly  more  than  one  inch*  The  average  for  the  State  as 
a  whole  was  three  inches,  which  w^  about  the  normal  rainfall  for  April. 

High  or  violent  winds  were  quite  below  the  usual  average.  Characterizing  the  month 
as  bemg  generally  calm,  or  otherwise,  denoting  the  absence  of  any  dangerous  storms. 

Telegraphic  reports  were  ordered  for  Wellington  cold- wave  station  since  October  1, 
1885;  tdl  dispatches  were  promptly  attended  to  during  the  following  winter.    There  is 
scarcely  an  industry  but  what  has  been  greatly  benefited  by  these  cold-wave  signals. 
Yours  truly, 

JOHN  H.  WOLFE. 

The  Chief  Signal  Offices,  U.  S.  A. 
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« 

CONFERENCE  OF  STATE  SERVICES. 

Bepori  on  the  Conference  of  Stale  Weather  Strvicefty  held  at  Washingionj  D.  C. ,  February  24 

and  25,  1886. 

It  having  seemed  advisable  to  call  together  the  directors  of  the  varioas  State  Weather 
Services  for  matnal  oonfereDce  and  discossion,  the  following  letter  was  prepared  and  sent 
on  November  23, 1885: 

Signal  Office,  War  Department, 

Waalnngton  City,  November  23,  1885. 

Sib:  It  has  been  suggested  that  a  meeting  of  the  chiefs  of  the  local  State  Weather  Serv- 
ices at  some  convenient  time  daring  the  coming  winter  wonid  resnlt  in  ninch  good  to 
the  general  service,  and  also  assnre  a  greater,  uniformity  in  the  methods  of  making  ob- 
servations and  reports  and  the  display  of  weather  signals. 

I  am  desirons  of  aiding  the  local  State  organizations,  thereby  increasing  their  usefnl- 
ness,  and  would  be  pleased  to  meet  yon  in  this  city,  where  matters  of  general  interest 
could  be  discussed,  which  would  prove  advantageous  to  all  concerned. 

Please  favor  me  with  your  views  on  the  subject,  and  if  the  proposition  meets  with  gen- 
eml  favor  I  will  issue  a  circular  announcing  that  such  a  mecf  ing  will  be  held,  fixing  a 
date  which  will  be  most  convenient  to  those  interested. 

To 


*  A  sufficient  number  of  replies  commending  the  purpose  of  such  a  conference,  having 
been  received,  the  following  circular  letter  Wiis  prepared  and  sent  to  all  interested: 

Signal  Office,  War  Department. 

WanIUnffton  Citify  February  2,  1886. 

Sib  :  You  are  respectfully  invited  to  attend  a  meeting  of  the  chiefs  of  State  weather 
services,  members  of  meteorological  societies,  and  others  specially  interesteil  in  the 
meteorological  work  of  State  or  local  organizations,  to  be  held  in  the  lecture-hall  of  the 
Smithsonian  Institution  on  Wednesday  and  Thursday,  Febrnary  24  and  25. 

A  general  discussion  of  the  various  subjects  which  may  be  suggested  at  this  conven- 
tion will  doubtless  result  in  uniform  methods  of  observing  and  recording  observations, 
and  it  is  also  believed  that  by  a  general  interchange  of  views  on  the  subject  of  Signal 
Service  reports  and  special  weather  forecasts,  these  reports  may  l>e  made  more  valuable 
to  your  section  through  improved  methods  of  distribution  which  may  be,  suggested  in 
this  discussion. 

I  am,  very  respectfully,  your  obedient  servant, 

W.  B.  HAZEN, 
Briff.  and  Bvt,  Maj.  Gen' I,  Chief  Signal  Officer,  (7.  S.  Army, 

In  response  to  this  call  a  large  number  of  persons  specially  intereste<l  in  this  work 
assembl^  at  the  conference  in  Washington  City  on  February  24  and  25,  1886. 

The  following  is  a  list  of  topics  that  were  suggested  as  suitable  for  discussion  before 
the  conference: 

Suggested  topics  for  discussion  at  the  conference  of  officers  of  State  weather'services, 
members  of  meteorological  societies,  and  others  especially  interested  in  the  meteoro- 
logical work  of  State  or  local  organizations,  held  at  Washington  on  Wednesday  and 
Thursday,  February  24  and  25,  1886. 

1.  Subjects  and  times  for  observation,  with  object  of  increasing  uniformity  in  work. 

2.  Location  of  instruments,  especially  of  rain-gauges. 

3.  Form  of  publication  of  results. 

4.  Forms  of  weather  signals. 

5.  Scale  for  estimating  wind  velocities. 

6.  Possibility  of  term-day  observations,  as  suggested  in  American  Meteorological 
Journal,  page  155,  1884. 

7.  Increase  of  thunder-storm  observations. 

Other  subjects  as  suggested  by  members  of  the  conference  will  be  considered  during 
the  meeting. 

W.  B.  HAZEN, 
Brig,  and  Bvt.  Maj,  Gen't^  Chief  Signal  Officer^  U,  8,  Army, 
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The  IbUowiDg  is  an  abstract  of  the  minates  of  the  sessions  of  the  cooference,  contain- 
ins  a  brief  reBiiin6  of  the  subjects  discussed  and  the  action  recommended : 

rasent:  General  Hazen,  Professors  Mendenhall,  Payne,  Mell,  Upton,  Thomas, 
Fnertes,  Davis,  Marvin,  and  Rossell;  Lieutenant  Don  woody,  Messrs.  Henderson,' Red- 
ding, Rotch,  Gillinghani,  Ellsworth,  and  Noyes. 

The  meeting  was  opened  by  General  Hazen,  Chief  Signal  Officer,  at  10.30  a.  m.  Feb- 
niaiy24. 

Prot  T.  C.  Mendenhall  was  chosen  chairman  and  Prof.  W.  M.  Davis,  secretary. 

Profeaaor  Mell  moved  that  the  printed  list  of  topics  for  discussion  form  the  order  of 
boaineas  for  the  meeting.    Carried. 

Profeasor  Upton  moved  that  any  additional  subjects  for  discussion  be  given  to  the 
chairman  in  writing.    Carried. 

After  diacoasion  by  Messrs.  Upton,  Payne,  Russell,  and  Thomas,  it  was  voted  that  the 
oonferenoe  recommends  volunteer  observers  to  read  their  maximum  and  minimum  ther- 
mometecB  at  the  latest  observation  of  the  day,  preferably  at  9  p.  m.  The  hours  for  reg- 
ular thermometric  observations  were  discussed  by  Messrs.  Davis,  Mell,  Upton,  Thomas, 
and  others,  and  on  the  suggestion  that  error  might  arise  by  replacing  lo^  with  stand- 
ird  time,  the  question  was  postponeil  until  the  afternoon  session  for  further  considera- 
tioo. 

Lieutenant  Dunwoody  asked  for  suggestions  concerning  record  Forms  122  B,  C,  D,  £, 
of  the  Signal  Service.    After  discussion  by  Messrs.  Mell  and  Redding,  Messrs.  Dun- 
woody,  Mell,  and  Upton  were  appointed  a  committee  to  report  on  these  forms,  and  on  a 
neord-book  for  the  observers'  property,  at  the  last  session  of  the  conference. 
.Acyouramentat  12.15  to  meet  at  1.30. 

SECOND  SESSION. 

Present:  Fuertes,  Rotch,  Thomas,  Dunwoody,  Russell.  Ferrel,  Marvin,  Mendenhall, 
Upton,  H.  A.  Hazen,  Redding,  Payne,  Mell,  D^vis,  and  Noyes. 

Meeting  called  to  order  by  the  chairman  at  1.45. 

Professor  Upton  reported  that  the  mean  monthly  temperature  determined  by  observa- 
tiooB  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.  would  not  differ  by  more  than  0^,  2°,  F.  from 
those  at  6.30  a.  nL,  1.30  p.  m.,  and  8.30  p.  m. 

Toted,  that  the  conference  recommends  volunteer  observers  to  make  their  regular  tri- 
daily  observations  of  temperatures  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  local  time,  or  by  the 
itandard  time  of  their  meridian. 

The  location  of  rain-gauges  was  then  discussed  by  a  number  of  members,  but  no  action 
ty^eo. 

The  cost  of  gauges  and  the  measurement  of  snow  was  then  discussed  without  any  rec- 
(Hnmendation.^ 

The  location  and  exposure  of  thermometers  was  next  considered.  Messrs.  Mell  and 
Bedding  reported  that  the  temperatures  reported  by  "cotton-belt"  observers  were  gen- 
ially too  high.     Professor  Mendenhall  recognized  the  error  and  hoped  to  see  it  corrected. 

At  the  suggestion  of  Lieutenant  Dunwoody  the  time  of  the  conference  was  given  to 
Mr.  Isaac  P.  Noyes  to  read  a  paper  on  **  Improvement  of  the  weather  service." 

The  question  of  weather  signals  awakened  a  considerable  discussion.  Messrs.  Davis, 
Iboiiias,  M^,  Dunwoody,  and  Woodruff  were  appointed  a  committee  on  weather  sig- 
uls  to  report  progress  at  the  last  session  and  further  to  consider  the  matter. 

A4ioamment  to  meet  at  10  a.  m.  February  25. 

THIRD  BKSSION. 

Meeting  called  to  order  at  10.30  a.  m.,  February  2.5. 

Preseot:  Messrs.  Mendenhall,  Mell,  Fuertes.  McAdio,  Thomas,  Marvin,  Kot<;h,  Gil- 
liagham,  Huston,  Payne,  Upton,  Dunwoody,  Woodruff,  Redding,  Hazen,  Craig,  Ells- 
Wth,  and  Oipen. 

After  reading  minutes  of  the  previous  session,  the  question  of  the  form  and  location  of 
'*>n-9^age8  was  ag^in  considered. 

Voted,  after  detailed  discussion,  the  conference  recommends  that,  when  practicable, 
nin-puiges  be  placed  with  the  collecting  edge  one  foot  above  the  ground,  and  that  it 
■^ttd  i^east  twice  as  far  from  adjacent  objects,  such  as  trees,  buildings,  fences,  &c.,  as 
tbe  heists  of  those  objects. 

Tlie  conference  disapproves  roof  exposure. 

Tlw  conference  recommends  that  the  new  form  of  Signal  Service  gauges  be  taken  as  a 
••wdard  and  that  all  observers  be  requested  to  conform  as  nearly  as  possible  to  this  pat- 
tern. 

No  action  was  taken  on  hours  of  measuring  rain  or  scale  for  wind  velocity. 

On  motion,  the  reports  of  committees  prepared  for  last  session  were  read.  (Report  of 
Pwgrwi  of  committee  on  signals  is  hereto  appended. )    A^onmod  at  noon  to  1.30  p.  m. 
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FOURTH  SESSION. 

Mdeting  called  to  order  at  1.45  p.  m. 

Present:  Messrs.  Mendenhall,  Davis,  Mell,  Faertes,  McAdie,  Marvin^  Rotch,  Gil- 
lingham,  Thomas,  Abbe,  Upton,  Dnnwoody,  Ptxyne,  Rossell,  Woodni£f,  Hoston,  Fiol^, 
Walshe,  Ferrel,  Bay,  Hazen,  Noyes,  Nichols,  Capen. 

The  plan  of  appointing  special  term-days  was  explained  by  Mr.  Davis,  and,  after  brief 
discassi6n.  Lieutenant  Dnnwoody  thonght  it  could  be  carried  out  by  special  ainmge- 
ments  with  Signal  Service. 

The  observation  of  thunder-storms  was  described  by  Messrs.  H.  A.  Hazen  and  Davis. 

Organization  of  State  services  and  forms  of  publication  were  considered,  but  no  action 
was  taken. 

Report  of  committee  on  weather  signals  was  accepted,  and  its  recommendations  (2) 
adopted,  and  the  committee  was  *'  continued  till  discharged." 

Messrs.  Mendenhall,  Fuertes,  Dnnwoody,  Upton,  and  Payne  were  appointed  a  com- 
mittee to  consider  plans  for  the  permanent  organization  of  this  conference,  and  to  report 
thereon  at  a  future  meeting. 

The  committee  on  weather  signals  was  instructed  to  report  to  the  Chief  Signal  Officer 
on  thercsultof  its  investigations  and  on  the  recommendations  that  it  finally  has  to  make. 

Lieutenant  Dunwoody  explained,  in  answer  to  inquiry,  that  volunteer  observers 
are  now  generally  requested  to  report  to  local  weather  services,  if  existing  in  tlieir  State. 

The  secretary  was  instmcted  to  prepare  an  abstract  of  the  proceedings  of  the  confer- 
ence for  publication  in  the  American  Meteorological  Journal  and  in  Science,  and  to 
tender  the  thanks  of  the  conference  to  the  Director  of  the  National  Mnseom  for  his 
courtesy  in  providing  a  place  of  meeting. 

Adjournment  at  4.5  p.  m.,  to  meet  again  at  the  call  of  the  committee  on  permanent 
oi^ganization. 

W.  M.  DAVIS,  Secretary. 

COMMITTEB  ON  WBATHEB  SIGNALS — BEPOBT. 

That  the  elements  of  weather  signals  to  be  indicated  by  signals  should  be :  1,  fiur  or 
dear;  2,  local  rains;  3,  general  rains;  4,  5, 6,  higher,  stationary,  lower  temperature;  7,  cold 
wave;  and  that  these  should  be  defined  by  Indications  Board  of  Signal  Service. 

**  Followed  by''  can  be  represented  if  needed;  but  it  is  the  sense  of  the  committee 
that  the  morning  flag»  should  indicate  the  weather  for  afternoon  and  evening;  and  noon 
fla^  should  indicate  the  weather  for  the  next  forenoon.  The  signals  should  combine 
the  qualities  of  visibility,  cheapness,  and  simplicity;  they  should  be  adaptable  to  the 
various  forms  of  display,  as  on  poles*  street  ropes,  railroads,  and  should  be  open  to  ex- 
tension by  addition.  In  order  that  so  good  a  color  as  red  should  not  be  lost,  it  is  recom- 
mended that  red  and  orange  be  equivalent,  the  former  for  general  display,  the  latter  for 
railroads. 

It  is  recommended  that  the  Chief  Signal  Officer  be  requested  to  undertake  experi- 
ments that  shall  determine  the  relative  visibility  of  colors  and  different  patterns  of 
signals,  especially  as  regards  the  pattern  flags  of  the  Ohio  system,  the  solid  colors  <tf  the 
Alabama  system,  and  the  proposed  drum  and  cone  system;  and  that  he  be  fhrther  re- 
quested to  send  out  a  circular  letter  to  the  several  services  using  weather  signals,  asking 
for  information  regarding  the  signals  in  use  and  for  criticism  and  suggestions  in  r^ard  to 
them. 

The  committee  feeling  that  any  system  now  recommended  should  be  one  for  perma- 
nent use,  desires  to  pro<^ed  slowly  in  its  action  and  to  collect  evidence  as  fhlly  as  possi- 
ble before  coming  to  any  decision. 

It  is  probable  that  several  months  may  be  needed  for  this  purpose. 

W.  M.  DAVIS,  Chamnan. 

At  the  first  session  of  February  24  no  stenographer  was  present,  but  the  action  taken 
has  already  been  given  in  the  al^tract  of  the  minutes. 

The  following  is  a  detailed  statement  of  the  discussions  held  at  the  last  three  sessums: 

At  the  second  session,  Wednesday  afternoon,  the  second  topic  of  discussion,  ''Location 
of  instruments,  especially  of  rain-gauges,''  was  considered. 

Professor  Upton,  Rhode  Island,  thought  the  first  thing  to  know  is  what  role  is 
adopted  by  the  different  services  in  the  location  of  their  rain-gauges.  It  is  the  custom 
of  the  observers  of  the  New  England  service  to  place  the  gauge  on  the  ground,  and  not 
on  the  roofs  of  buildings,  the  rim  of  the  gauge  being  one  foot  above  the  ground.  The 
reason  for  adopting  this  rule  is  to  accord  with  the  custom  in  certain  European  countries. 
It  is  the  custom  in  England  to  have  the  top  of  the  rain-gauge  one  foot  above  the  ground. 
He  did  not  make  any  recommendation,  and  would  like  to  have  the  subject  discussed. 
He  thought  roof  exposures  of  rain-gauges  unreliable,  due  mainly  to  air-currents. 
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Professor  P^yne,  Minnesota,  said  the  custom  of  his  service  was  essentially  the  same  as 
in  New  England,  the  gauge  heing  located  one  foot  above  the  groond  and  in  localities 
free  from  trees  and  bnBdings.  Later,  when  the  Signal  Service  officer  took  chaige  of  Uie 
disposition  of  the  gauges,  they  were  placed  fix>m  18  inches  to  2  feet  above  the  ground. 
None  are  exposed  upon  roofa 

Mr.  Redding,  Georgia,  said  the  only  rule  in  his  State  is  to  place  them  on  the  ground. 
They  are  using  gauges  according  to  a  model  of  his  own,  and  perhaps  a  little  different 
from  t^iose  frimished  by  the  Smithsonian  Institution,  but  veiy  similar  to  those  used  by 
the  Signal  Service.  He  thought  there  was  verv  little  difference  in  the  amount  of  rain- 
fidl  obtained  in  gauges  on  elevated  places  and  on  the  surface  of  the  ground.  There 
might  be  errors  in  a  given  length  of  time.  Rainfall  in  a  gauge  exposed  on  the  roof  at  one 
tioMS  might  give  a  little  more  than  duo  measurement  of  the  gaago  located  on  the  ground, 
or  vice  versa,  but  in  the  course  of  a  year  he  thought  the  errors  would  correct  themselves. 
He  is  careful  to  have  no  trees  or  buildings  near  the  location  of  the  gauge. 

P.  H.  Mell,  Alabama,  stated  that  he  was  using  the  Signal  Service  rain-gauge,  and 
that  he  had  them  made  at  the  central  station.  He  gives  his  observers  orders  to  expose 
the  rain-gauges  on  the  ground.    His  gauges  are  placed  away  from  trees  and  buildingiB. 

Mr.  Thomas,  Ohio,  said  his^gauges  were  located  in  very  flat  places,  and  not  on  build- 
mgs  at  all,  and  thought  the  elevation  about  18  inches,  the  lower  end  of  the  gauge  bcdng 
placed  in  the  ground.  The  gauges  themselves  are  procured  from  the  makers  of  the  Sig- 
nal Service  Instruments,  the  gauge  being  the  standard. 

Lieutenant  Dnnwoody  said  if  the  Signal  Service  had  a  perfect  description  of  the  form 
and  dimensions  of  gauge  to  be  used  in  the  several  services  they  might  be  enabled  to  have 
the  gauges  made  at  leas  cost  than  if  made  for  individuals.  The  gentleman  from  Georgia, 
lie  believed,  had  designed  his  own  gauge,  and  they  oost  him  25  cents.  He  would  like  to 
have  him  give  a  description  of  the  gauge. 

Mr.  Redding  said  the  price  is  25  cents  apiece  by  the  dozen;  the  measuring  scale  costs 
85  cents  additional.  The  cylinder  is  made  of  tin,  14  inches  long,  2  inches  interior 
mesBurement;  copper  funnel,  4  inches  in  diameter  on  top,  with  cap  fltUng  inward;  Uie 
diameter  of  each  is  exactly  4  inches.  The  measuring  scale  is  made  of  box- wood  and  is 
16  inches  long,  and  does  not  differ  materially  from  that  furnished  by  the  Signal  Service. 

Mr.  Upton  said  when  the  New  England  service  was  first  organized,  an  frivestigation 
of  the  subject  of  rain-gauges  was  made,  and  they  concluded  that  sufficient  accuracy  had 
not  been  attained  in  the  gauge  itself;  most  of  them  were  only  approximate  gyuiffes;  often 
those  frimished  by  the  Signal  Service  had  large  errors.  The  gauge  in  Providence  had 
an  oior  of  10  per  cent.  Perhaps  the  gauges  were  not  made  accorcUng  to  pattern.  The 
great  difficulty  with  the  rain-gauge,  as  commonly  constructed,  is  that  the  rim  of  the  re- 
eeiver  is  not  perfectly  true,  and  the  only  way  to  make  the  receiver  perfectly  circular  was 
to  torn  it  in  a  lathe.  The  gauges  they  made  were  of  copper,  and  they  have  two  kinds 
in  use,  both  modeled  after  the  style  of  the  Signal  Service  i^uge.  One  style  has  the 
measiuing  tube  attached  to  the  receiver,  and  in  the  other  the  tube  is  separate.  The 
kmest  cost  of  these  gauges,  made  of  copper,  is  $4.25.  We  hare  instructed  oi)r  observers 
asing  gauges  of  a  different  style  to  maSce  t^sts  of  their  accuracy. 

Mr.  Hazen  thought  it  ought  to  be  remembered  that  the  error  of  a  gauge  due  to  its 
exposure  was  far  greater  than  any  possible  error  that  can  come  from  the  gauge  itself. 
He  thought  the  cost  of  the  gauge  an  important  matter,  as  many  observers  may  reftise  to 
take  obs^ations  because  they  would  have  to  pay  such  large  prices  for  the  gauges.  He 
thought  gauges  made  of  galvanized  iron  would  give  accurate  results,  and  also  if  made 
of  tin  the  rim  might  be  turned  and  a  sharp,  well-defined  edge,  and  one  likely  to  last, 
ivould  be  secured.  Such  a  gauge  might  be  made  for  75  cents,  ^though  one  costing,  per- 
haps, |1  would  be  more  satisfactory.  He  saw  no  reason  why  a  tin  gauge  oould  not  be 
made  within  4  per  cent,  of  accuracy. 

Mr.  Mell  was  of  opinion  that  if  the  edges  of  the  rim  of  receiver  were  flared  out  in- 
stead of  turned,  Tery  little  error  would  be  caused;  have  the  diameter  of  receivers 
in^es  and  you  could  have  a  tin  gauge  as  accurate  as  one  made  of  copper  or  galvanized 
iron. 

Mr.  Russell  stated  that  the  rain-eauge  in  use  in  the  Signal  Service,  and  which  had 
been  in  use  nearly  a  year,  corresponded  with  the  Upton  gauge.  The  rim  of  this  gauge 
ta  made  of  heavy  brass,  turned  down  to  a  sharp  edge;  the  collecting  tube  being  of  drawn 
Inan.  These  gauges  were  carefully  adibrated  and  correction  cardB  were  sent  out  with 
each  instrument.  He  thought  cedar  the  best  wood  for  making  the  measuring  stick,  it 
Bakes  a  clean  sharp  line  when  dipped  in  water.  The  cost  of  these  gauges  to  l^e  service 
is  13.30.  The  sticks  eost  10  cents.  These  gauges  are  made  by  a  firm  in  Newark,  N.  J. 
In  the  matter  of  anemometers,  we  have  suooMded  in  getting  Tery  good  instruments  for 
118,  formerly  costing  $25.  The  manufacturers  will  seU  to  the  State  services  for  the  same 
%ina. 

Mr.  Botch  inquired  whether  snow-gauges  were  used  at  all  in  measuring  snow  by  the 
^itoent  services. 
7  SIO 
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This  question  developed  a  difference  of  opinion  in  regard  to  the  proper  mode  oi 
uring  snowfiill.  some  members  being  of  opinion  that  the  best  plxm  was  to  measure  the 
snow  melted,  while  others  thought  better  results  could  be  obtained  by  measuring  the 
snow  unmelted,  with  a  graduated  stick,  and  estimating  the  depth  if  melted,  on  ascSe  of 
ItolO. 

Mr.  Upton  thought  that  the  measurement  of  snow  in  the  northern  districts  quite  diffi- 
cult, and  that  a  separate  column  should  be  added  to  the  form  used  by  observers  for  re- 
porting precipitation,  and  that  rainfidl  and  snowfidl  should  not  be  combined  as  in  the 
present  form. 

At  this  point  thediscussionof  rain-gauges  was  laid  over  temporarily,  and  thequestaon 
of  location  of  instruments  was  taken  up. 

Mr.  Upton  thought  that  the  instrument  which  was  most  difficult  to  locate  was  the 
thermometer.  He  thought  there  was  no  difficulty,  as  a  rule,  with  other  instruments, 
and  would  like  to  know  how  thermometers  are  exposed  in  the  different  services  at  pres- 
ent. 

Mr.  Thomas  said  the  exposure  of  thermometers  in  the  Ohio  service  is  generally  in  the 
Signal  Service  shelters.  There  is  want  of  unUbrmi^,  however,  of  surroundings.  He 
thought  this  point  was  brought  out  very  strongly  during  the  last  cold  wave.  The  mini- 
mum thermometer  at  the  Signal  Service  station  at  Columbus  registered  on  one  night 
minus  2^;  at  the  university,  one  of  the  Signal  Service  instruments  located  on  the  east 
side  of  a  house,  not  far  from  the  base  of  a  furnace  chimney,  registered  minus  12**.  The 
minimum  thermometer  at  the  Signal  Service  station  at  the  university,  exposed  in  the 
Signal  Service  screen,  r^;iBtered  minus  14^.  Now  this  fact  of  difference  could  Jiot  b»  due 
to  any  temperature  gradient.  The  explanation  is  found  in  the  fact  that  the  Signal  Scorvice 
station  lies  in  the  center  of  the  business  portion  of  the  city  of  Columbus,  the  screen  ia  on 
the  top  of  the  building  but  little  higher  than  the  roofs  immediately  surrounding,  in  the 
track  of  gases  coming  from  several  smoke-stacks  lying  in  the  west  and  southwest,  and  the 
prevailing  winds  there  are  south  and  southwest.  Further,  not  only  are  the  thermome- 
ters strongly  influenced  by  their  position  at  this  station,  but  the  anemometers  likewise. 
Take  the  v^ocity  and  direction  of  the  wind  as  shown  by  the  reports  of  the  weather  bu- 
reau, and  you  will  find  in  our  monthly  summaries  that  when  you  come  to  compile  the 
temperature  and  wind  movement,  there  is  great  discrepancy  between  the  two  stations, 
only  a  half  mile  apart.  One  discrepancy  in  the  direction  of  the  wind  is  due  to  a  £Milt 
at  the  university  itself,  owing  to  the  location  of  the  instrument.  With  respect  to  the 
wind  movement  the  error  is  at  the  central  station,  for  I  have  here  now  the  December 
report  of  the  Signal  Service  bureau ;  the  record  at  the  Signal  Service  station  is  5, 557  miles, 
and  at  the  university  6,572  miles.  The  difference  is  not  due  to  any  difference  in  reading 
or  care  of  the  instruments,  but  is  simply  due  to  the  elevations.  The  anemometer  at  the 
University  is  located  on  the  top  of  a  tower,  100  feet  from  the  surface  of  the  ground. 
The  anemometer  at  the  signal  station  is  placed  at  much  lower  elevation,  and  the  wind 
currents  are  broken  by  the  surrounding  buildings  before  reaching  the  instruments. 

Mr.  Hazen  said  that  in  Professional  Papers  No.  18  will  be  found  a  very  complete  dis- 
cussion of  the  observations  at  the  signal  office  in  Columbus,  and  at  the  Ohio  State  Uni- 
versity. The  difference  in  the  elevations  of  thermometers  is  one  of  the  important  fea- 
tures. The  thermometer  at  the  university  being  4  feet  above  the  ground,  and  that  at 
the  signal  office  in  the  city  being  80  feet.  In  clear  weather  the  temperatures  at  the  Ohio 
State  University  were  three  or  four  degrees  lower  than  in  the  city,  but  in  cloudy  weather 
the  dty  temperatures  were  lower  than  in  the  country.  The  trouble  was  not  so  much  with 
the  observations  in  the  city,  as  there  was  no  interference  of  air-currents,  but  witii  the 
temperatures  at  the  university  being  taken  only  4  feet  above  the  ground,  and  conse- 
quently being  affected  by  the  cooling  of  the  air  from  radiation  from  the  grass. 

Mr.  Payne  supposed  that  to  get  the  true  temperature,  the  sur&ce  temperature  is  the 
one  to  know.  His  rule  was  to  expose  the  thermometer  15  feet  above  the  sur^M^  of  the 
ground,  and  in  general  not  less  than  12  feet. 

Mr.  Mell,  referring  to  the  location  of  the  Signal-Service  instruments  at  the  cotton-re- 
gion stations,  stated  that  he  had  visited  last  year  these  stations  located  in  Alabama  and 
found  that  often  where  the  observers  were  careful  to  expose  their  instruments  in  accord- 
ance with  instructions — that  is,  on  the  north  side  of  the  station  buildings — the  observa- 
tions were  defective,  and  many  errors  arose  on  account  of  t^e  proximity  of  box-cars  and 
locomotives,  giving  out  great  heat  At  Birmingham,  Ala.,  he  found  the  shelter  placed 
on  the  north  side  of  the  building,  but  down  between  several  railroad  tracks,  in  the  angle 
of  three  railroads,  and  at  no  time  during  the  day  were  those  tracks  clear  of  cars,  and  the 
heat  there  during  the  day  was  much  greater  than  at  other  points  in  the  city.  Very  lit- 
Ue  value  is  placed  upon  observations  at  Birmingham  for  these  reasons.  The  exposures 
are  usually  proper,  and  care  is  taken  by  the  obser\*ers  to  carry  out  instructions,  but  it  is 
utterly  impossible  to  get  accurate  results  from  these  instruments  placed  in  the  hands  of 
railroad  men.  It  would  be  best  to  let  other  persons  take  the  obs^ations— fkrmers,  &c 
He  found,  in  some  instances,  thermometers  placed  50  or  60  Jfeet  above  the  ground,  and 
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placed  upon  the  roofe  of  railroad  baildio0ii.  At  the  Polytechnic  Institate  the  iostm- 
ments  are  exposed  in  a  shelter  located  in  his  yard,  and  detached  from  the  bnilding, 
away  from  all  radiation,  and  in  snch  a  position  as  not  to  allow  the  wind  to  strike  the  in- 
stmments  at  all.  He  gets  good  average  results.  The  instruments  are  placed  within  8 
feet  of  the  surface  of  the  ground.  He  has  been  reading  them  in  this  position  for  several 
•yeare,  and  he  gets  very  good  results. 
.  Mr.  Redding,  Georgia,  said  that  in  regard  to  the  observations  at  the  cotton-region 
■tationf,  at  the  time  he  took  charge  of  the  State  weather  service,  he  took  occasion  to 
examine  some  of  the  stations  in  Georgia,  and  the  location  of  the  instruments,  and  he  found 
thinp  just  as  Mr.  Moll  had  stated,  that  the  exposures  were  very  poor  on  account  of  the 
prazmiity  of  railroad  cars.  He  did  not  rely  upon  the  observations  at  all,  the  maximum 
temperatures  usually  being  too  high. 

The  chairman  thoujocht  all  this  information  relative  to  the  cotton-region  stations  was 
Just  what  the  Signal  Service  wanted.  But  he  thought  a  little  explanation  was  due  the 
conference  regarding  these  particular  observers.  The  observers  are  paid  out  of  a  limited 
a|»propriati<m  at  the  rate  of  fifteen  or  twenty  cents  per  day.  They  are  necessarily  lo- 
cated at  telegraph  stations,  in  order  that  they  may  telegraph  results  to  the  centers,  so 
that  the  obeervations  may  be  telegr^hed  to  the  oentrsi  office  in  Washington  and  be 
made  naefuL  We  have  now  before  Congress  the  estimates  for  the  coming  &cal  year,  in 
which  we  have  made  an  entirely  new  basis  for  this  ootton-belt  service,  and  have  arranged 
to  pay  flfty  cents  per  day  to  each  observer  in  order  that  we  may  get  intelligent  men  for 
this  purpose. 

Mr.  Mell  recognized  the  importance  of  having  these  stations  at  the  telegraph  offices 
and  fuUy  appreciated  the  difficulties  in  the  way  of  having  them  elsewhera  He  thought 
the  difficulty  could  be  surmounted  by  getting  some  person  away  fh>m  the  railroad  to 
tike  the  observations  and  carry  them  to  the  telegraph  office.  He  thought  ladies, 
young  men,  and  clerks  could  be  found  who  would  be  willing  to  do  this.  If  this.oould 
be  d<me,  the  ootton-belt  work  would  be  very  highly  appreciated  by  the  people  of  the 
Sooth.  These  observations  are  very  necessary  for  the  shipping  of  cotton.  He  knew  a 
eue  where  one  observer  had  reported  no  rainlall  lor  one  month,  when  they  had  had  dur- 
ing that  time  a  good  rainfall  over  the  entire  State:  At  Salem  the  rain-gauge  is  exposed 
btftweai  two  side-tracks,  and  these  two  tracks  are  nearly  always  occupied  by  cars,  and 
there  is  only  space  enough  between  the  cars  sufficient  for  one  man  to  walk.  He  debated 
tke  question  with  this  observer,  and  the  observer  stated  that  he  had  authority  to  place 
the  gauge  there  by  the  Signal  Service.  He  succeeded,  however,  in  getting  the  observer 
to  chai^ge  the  location  of  the  gauge.  The  men  read  over  the  instructions  very  closely, 
hot  do  not  always  place  their  instruments  in  the  correct  locations. 

Mr.  Hazen  said,  referring  to  location  of  shelters,  that  ordinarily  on  the  north  side  of 
a  building  the  maximum  temperature  will  be  lower  than  the  true  temperature,  but  it 
depends  a  great  deal  upon  the  observer  and  the  way  he  follows  his  instructions.  In 
Houston,  Tex.,  it  was  found  that  the  shelter  had  been  placed  upon  the  south  side  of  the 
■tation.  If  it  is  not  possible  to  place  the  shelter  on  the  north  side  of  the  building,  it 
Bboold  be  located  on  the  northeast  rather  than  on  the  northwest. 

Mr.  Faertes  inquired  as  to  evaporation  'oauges;  whether  evaporation  gauges  are  used 
in  the  difiermt  State  services,  and  if  so,  what  kind  of  gauges  are  used  and  what  are  the 
exposures,  or  whether  measures  are  taken  to  determine  evaporation  at  all. 

lienteoant  Dun  woody  said  the  Signal  Service  had  exposed  a  small  self-recording  evap- 
oiating  gauge  on  the  roof  of  the  BiffuX  Office  in  Washmgton,  and  he  remembereid  that 
on  a  number  of  days  during  the  summer  the  record  of  evaporation  was  abouttone-third 
indi  per  day.  That  was  his  impression.  The  curve  of  evaporation  was  very  marked 
after  12  o'clock  in  the  day,  before  that  time  the  curve  was  almost  horizontal.  There 
was  very  little  evaporation  before  noon,  but  during  the  latter  part  of  the  day  the  evap- 
ention  was  very  rapid. 

Mr.  Fuertes  was  of  opinion  that  the  amount  of  evi^ration  varies  greatly  with  ex- 
posure. Evaporation  is  such  an  important  element  in  agriculture  that  he  thought  some- 
thing more  ought  to  be  done  thui  had  been  done  hitherto.  It  will  be  found  that  the 
pefoentage  or  difference  between  evaporation  on  the  shores  of  marshes,  in  grass  or  in  low 
lands,  a^  on  the  tops  of  houses  and  buildings  varies  a  great  deaL  The  question  seemed 
to  him  one  of  great  importance  and  something  should  be  done  to  give  an  impetus  to  the 
Has  of  evaporation  gauges;  also  to  secure  some  uniform  method  of  taking  observations. 

lieu  tenant  Dun  woody  thoughts  Professor  Abbe  had  some  interesting  wa  on  the  sub- 
ject, and  he  was  sorry  that  he  was  not  present. 

Mr.  Mell  suggested  that  the  consideration  of  the  topic  under  discussion  be  postooned 
fcr  the  present,  and  that  probably  the  conference  could  hear  Professor  Abbe  when  it  was 
nramed. 

There  being  no  objection  it  was  so  decided,  and  the  consideration  of  the  second  topic, 
"Ixcatiou  of  instruments,''  &c,  was  laid  over,  and  the  discussion  of  the  third  topic, 
'*Focm  of  publication  of  results,"  was  token  up. 
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Mr.  Payue  suggested  that  inasmuch  as  the  report  of  the  committee  on  blank  fonu 
for  records  was  not  ready^  that  the  subject  be  deferred  until  the  report  was  receiyed,  and 
made  a  motion  to  that  effect,  which  was  carried,  and  the  question  was  laid  oyer  accord- 
ingly- 

The  fourth  topic,  '*  Forms  of  weather  signals,''  was  the  next  subject  in  order,  and 

the  chairman  inquired  whether  it  was  the  desire  of  the  conference  to  take  it  up. 

Lieutenant  Dunwoody  said  that  there  was  a  gentleman  present  who  had  prepared  an 
article  on  the  subject  of  weather  maps,  and  General  Hazen  had  requested  him  to  bring 
the  subject  to  the  attention  of  the  convention,  and  he  moved  that  an  opi>ortunity  be 
given  the  gentleman  (Mr.  Noyes)  to  read  his  paper  to  the  convention. 

The  motion  was  carried,  and  Mr.  Noyes  read  the  following  paper: 

THE  IMPBOVEMENT  OF  OUB  WEATHEB  8EBV1CE. 

When  our  weather  service  was  first  established  we  had  little  knowledge  of  what  was 
wanted.    It  was  a  new  departure;  it  was  the  launching  of  our  bark  on  an  unknown  sea^ 

We  had  no  precedent  to  guide  us.  Prior  to  the  date  of  the  weather  map  the  imid 
thought  it  knew  something  about  meteorology,  but  the  map  has  taught  us  that  we  knew 
very  little  about  this  department  of  science;  and  so  little  was  that  knowledge  that  in  a 
scale  of  ten  it  would  not  rank  higher  than  three. 

Those  who  have  ignored  that  wonderful  modem  acquisition  to  science  may  doubt  this 
statement,  but  let  them  turn  to  the  old  works  on  meteorology  and  see  the  reasons  given 
for  rain.  See  the  pretensions  of  and  faith  in  the  almanac-makers  in  r^ard  to  the  effect 
of  the  moon,  the  tides,  &c. 

Before  the  age  of  the  weather  map  we  knew  nothing  of  the  movements  of  the  atmo- 
sphere, and  all  sorts  of  absurd  notions  were  held  in  regard  to  it;  and  to-day,  no  matt^ 
how  intelligent  the  person  may  be,  if  he  is  ignorant  of  the  weather  map  he  is  ignorant 
of  the  weather;  for  only  by  that  illuminaticm  can  we  understand  the  wise  and  far-ieach- 
ing  laws  that  govern  the  movements  of  the  atmosphere  of  our  earth.  It  may  be  asked 
why  we  did  not  have  a  weather  map  before.  For  the  simple  reason  that  the  possibility 
of  the  map  depended  upon  the  telegtaph;  and  until  the  telegraph  bad  been  perfected, 
whereby  we  could  have  reports  at  the  same  moment  from  over  a  wide  expanse  of  coun- 
try, it  was  not  x>0S8ible  to  have  tke  present  daily  map.  When  first  inaugurated,  it  is 
quite  evident,  from  the  map  itself,  that  even  its  projectors  knew  not  its  full  valve; 
nor  how  to  perfect  it  at  once.  It  must  be  developea  liUle  by  little.  Those  in  charge  of 
it  must  feel  their  way.  That  they  did  not  at  once  give  us  a  perfect  map  is  not  sorpiis- 
ing;  the  surprising  thing,  however,  is  that  they  have  gone  on  fh>m  one  advanced  step 
to  another  till  they  have  given  us  the  perfect  map  of  to-day.  And  this,  let  it  be  borne  in 
mind,  has  been  done  without  the  moral  support  of  those  whom  it  would  seem  should 
have  been  the  first  to  assist  in  perfecting  this  grand  system  whereby  we  are  enlightened 
as  to  the  medium,  the  atmosphere  in  which  we  live,  and  but  for  which  our  globe  would 
be  as  lifeless  as  the  moon. 

Knowledge  of  our  atmosphere  is  what  the  map  has  given  us. 

As  to  the  perfection  of  the  present  system,  it  is,  as  far  as  the  principle  is  concerned, 
as  perfect  as  can  be.    The  only  thing  now  to  do  is  to  extend  the  principle. 

The  great  advantage  we  in  the  United  States  have  is  our  extent  of  territory — ^a  double 
square  of  about  1,600  miles  north  and  south  by  about  3,000  miles  east  and  west— all 
under  one  government.  One  thing  in  this  department  has  been  well  establi^ed,  and 
that  is  that  we  cannot  study  meteorology  in  a  small  territory;  therefore  the  absurdity  of 
the  local  meteorological  societies.  They  are  all  confined  to  a  small  extent  of  territory; 
might  as  well  attempt  to  study  the  tidal  system  of  the  world  in  a  mill-pond,  as  to  attempt 
to  study  meteorology  entirely  in  a  country  of  small  area.  If  one  doubts  this,  let  him 
follow  up  the  weather  map  even  for  a  few  weeks  and  notice  the  movements  of  the  at- 
mosphere thereon  recorded.  These  movements  will  at  once  be  seen  to  be  on  a  large 
scale. 

The  perfection  of  meteorology  dei>ends  upon  the  reports  whereby  the  map  is  formed; 
simultaneous  reports,  three  times  a  day  at  least,  sent  in  to  headquarters,  where  they  are 
tabulated  and  a  map  printed  there&om.  By  the  map  we  have  discovered  that  the  gen- 
eral movement  of  the  atmosphere  is  from  the  west  toward  the  east,  or  toward  the 
rising  sun. 

The  atmosphere  is  divided  into  two  grand  factors,  high  and  low  barometer,  techni- 
cally, for  short,  termed  *'high''  and  ^Mow."  These  move  around  the  world,  from  the 
west  towards  the  east;  not,  however,  on  regular  lines.  We  see  them  appear  in  the  west — 
cross  the  country — and  disappear  in  the  e^t.  We  track  them  across  the  oceoa;  they  are 
all  the  while  appearing  in  the  west,  and,  so  for  as  we  can  trace  them,  disappearing  in  the 
east.  We  cannot  at  present  prove  that  they  travel  around  the  world,  but  we  infer  that 
they  do;  and  we  have  not  the  least  doubt  but  what  the  future  T^ill  prove  this.  Now,  as 
these  factors,  '*high''  and  ''low,"  thus  move,  it  follows  that  the  more  stations  we  have 
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the  better,  and  that  the  stations  in  the  west  are  more  important  than  those  in  the  east 
We  want  stations,  however,  all  over  the  country,  and  wo  may  say  all  over  the  world. 
The  more  we  have  the  better.  In  the  East  there  are  many  stations  within  fifty  miles  of 
each  other.  Ont  West  they  are  throe  and  five  hundred  miles  apart.  Then,  again,  the 
telegraph  communications  in  the  far  West  are  frequently  interrupted,  so  that  practically 
the  distance  between  stations  becomes  much  greater. 

The  **lows,"  which  seem  to  be  the  goveruing  feature,  may  be  said  to  enter  the  United 
States  at  four  general  points — the  extreme  Northwest,  in  the  neighborhood  of  Washing- 
ton Territory ;  the  Southwest,  or  near  the  head  of  the  Gulf  of  Calilbmia;  through  Central 
Mexico,  Texas,  and  the  Gulf;  and  occasionally  from  the  West  Indies.  Therefore,  we 
want  more  stations  in  these  several  directions — more  in  the  far  Northwest  <uid  South- 
west, some  through  Mexico,  and  even  the  Gulf,  and  a  few  in  the  West  Indies.  In  ad- 
dition to  the  one  at  Havana,  one  on  the  extreme  eastern  end  of  the  ishmd  of  Cuba,  and 
one  farther  north  on  the  islands  of  Bermuda.  The  storms  that  come  from  the  southeast 
quarter  may  seem  to  counteract  the  law  that  the  movement  of  the  atmosphere  is  from 
the  west  toward  the  east.  If  we  will  refer  to  the  map,  we  will  see  that  although  this  is 
a  general  law,  the  movement  is,  at  times,  even  for  a  great  distance,  almost  due  north  or 
due  south,  and  occasionally  even  toward  the  west.  But  whatever  the  local  or  special 
movement  may  be,  t^e  general  movement  is  as  herein  stated.  When  it  is  otherwise,  it 
la  cmly  for  a  short  time,  and  sooner  or  later  the  easterly  movement  is  resumed.  From 
the  inequality  of  the  surface,  the  direction  of  these  forces  on  land  are  very  irregular, 
whfle  on  the  ocean,  where  there  are  no  counteracting  influences,  such  as  combinations  of 
hnd  and  water,  mountain-chains,  plains,  &c.,  the  direction  or  course  is  very  regular^ 
almost  doe  east  We  need  a  few  stations  in  our  South  and  East,  in  order  to  be  fore- 
warned of  these  ''lovrs"  that  occasionally,  more  particularly  during  the  late  summer 
months,  at  present  come  so  suddenly  upon  us  from  that  quarter. 

The  next  point  I  would  offer  is  the  **  skeleton-map  "  idea.  The  present  map  is  most 
valuable  as  a  scientific  instructor  and  for  practical  purposes  near  at  hand,  but  we  know 
that  the  mail  cannot  deliver  one  of  these  maps  farther  away  than  about  500  miles  in 
twenty-four  hours.  Then,  sending  the  map  to  the  West  is  sending  it  toward  the  ap- 
proaching movement,  whereby  the  time  is  still  further  reduced.  Wo  could  have  a  num- 
ber of  centers  where  a  map  could  be  printed  and  issued,  but  this  would  be  expensive 
and  unsatiafiKtory.  In  addition  to  the  map  now  published  at  Washington  let  us  adopt 
the  *' skeleton-map  "  system.  Let  the  map  of  the  United  States  and  surrounding  coun- 
try, as  much  as  we  can  cover  by  stations,  be  divided  into  squares,  on  lines  of  latitude  and 
kmgitude.  As  to  the  size  of  these  subdivisions,  let  that  be  determined  by  the  practical 
teste.  Squares  not  too  large  or  too  small.  I  think  about  seven  or  ten  squares  in  length, 
from  west  to  east,  and  the  same  proportion  from  south  to  north,  wopld  be  a  very  good 
lize.  Say,  have  the  squares  numbered  and  the  intersecting  lines  lettered,  or  the  reverse. 
This  would  give  ns  a  very  simple  and  convenient  system.  Throughout  the  country,  in 
every  office  and  household,  they  can  have  their  *' skeleton  map  "  suspended  on  the  v?all, 
ny  beside  the  calendar;  and  even  smaller  editions  can  be  published  in  the  columns  of 
our  daily  papers.  In  place  of  or  auxiliary  to  the  present  plan,  let  the  central  office  tele- 
l^raph  all  over  the  country  the  location  of  the  '* highs*'  and  **  lows,"  even  three  times  a 
day;  and  in  addition,  at  the  post-offices  or  newspaper  offices,  let  there  bo  large  black- 
boards with  the  skeleton  map  Uiereon  in  plain  white  lines. 

As  the  report  is  received  some  handy  person  with  a  piece  of  chalk  can  step  up  to  the 
board-map  and  thereon  make  a  few  lines— indicate  the  *  *  high  * '  and  the  *  *  low. "  The  pub- 
lic will  soon  learn  to  read  it;  and  when  they  do,  they  have  something  valuable.  Then  they 
are  not  only  obtaining  some  local  information  valuable  to  them  for  the  next  few  hours, 
but,  as  it  were,  they  are  taking  in  the  scope  of  the  whole  country,  and  know  what  con- 
diti<ms  prevail  where  their  friendly  or  business  interests  may  be,  even  thousands  of 
miles  away,  and,  in  addition  to  this,  they  are  the  while  receiviog  practical  instructions 
in  meteorology.  No  longer  will  they  be  imposed  upon  by  the  many  erroneous  sayings 
that  are  80  common  about  the  weather,  and  as  for  the  so-called  "weather  prophets,'* 
their  silly  vocation  will  be  at  an  end.  The  world  will  have  light  and  not  darkness'to 
goide  them,  and  they  will  soon  grasp  it  and  realize  the  glorious  scientific  revolution  that 
has  been  wroneht  by  that  wonderfhl  illuminator,  the  weather  map. 

^  ISAAC  P.  NOTES. 

Washixoton,  D.  C,  February  23,  1886. 

The  consideration  of  the  fourth  topic  was  then  taken  up. 

lieutaiant  Dun  woody  said  he  would  like  to  know  the  different  pUvns  under  this  head 
that  have  been  used  in  the  several  services,  and  would  like  to  hear  their  merits  and  de- 
meritB  discussed,  as  he  thought  this  was  a  means  of  enabling  the  Signal  Service  to  util- 
i^  the  State  weather  services,  and  with  their  co-operation  an  opportunity  would  be  given 
the  Signal  Service  for  intercourse  with  the  people. 

Mr.  Davis  said  he  would  like  to  hear  from  Ohio  first  on  this  matter,  as  he  believed  the 
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first  formal  plan  of  weather  signals  orignated  there  under  the  direction  of  the  <^>iAirnniTi, 
Professor  Mendenhall.  He  was  sorry  that  he  was  not  able  to  approve  of  the  Ohio  plan. 
He  thought  there  ought  to  be  something  more  simple  than  the  six  or  seven  fla^  system. 
He  thought  the  number  of  signals  now  displayed  very  small  to  what  should  be  displayed. 

Mr.  Thomas  presumed  the  members  of  the  conference  were  quite  ^miliar  vnth  ^e 
svstem  of  signals  in  use  in  Ohio,  as  they  are  the  signals  which  have  been  adopted  by 
the  Signal  Service.  (Mr.  Thomas  exhibited  cards  showing  the  signals,  and  said  that  the 
cold-wave  signal  would  be  printed  on  the  next  supply.)  He  oofid  not  give  precise  in- 
formation as  to  the  extent  to  which  these  signals  are  used,  because  there  were  a  number 
of  private  parties  who  have  provided  themselves  with  fl^^gs  and  display  the  signals  from  in- 
formation obtained  in  the  morning  newspapers,  from  raUroad  offices,  and  from  the  Signal 
Service  stations.  There  has  been  great  activity  in  Ohio  in  the  past  six  months  in  this 
respect.  There  are  ten  stations  named  by  the  bureau  as  the  recipients  of  special-pre- 
diction telegrams.  The  Signal  Service  had  asked  his  service  to  aid  them  in  designat- 
ing the  persons  at  these  points  who  should  receive  these  telegrams.  In  certain  cases 
some  of  the  corporate  bodies  of  cities,  towns,  and  villages  have  directed  dlfierent  local 
officers — in  some  cases  the  fire  departments,  police  dep^tments,  and  kindred  organiza- 
tions— ^to  attend  to  the  receipt  of  these  telegrams,  and  made  it  a  part  of  their  regular  du- 
ties, to  display  these  flags  upon  some  prominent  point  in  the  cities  or  towns.  A  number 
of'  private  business  firms  are  nsiog  the  signals,  and  display  them  as  little  signs  on  the 
fronts  of  their  places  of  business.  The  general  method  of  display  is  that  of  a  flag  ftom 
a  flag-staff.  In  Columbus  the  bureau  has  displayed  the  signals  after  the  manner  of  ban- 
ners on  a  rope  across  the  street;  but  in  these  cases  the  flags  are  soon  worn  out  by  ttte 
vfind,  and  the  practice  has  been  discontinued.  As  to  the  simplicity  qf  the  signals,  he 
did  not  think  it  necessary  to  simplify  the  system  at  all,  as  school  children  understand 
exactly  what  is  meant  by  the  signals.  He  did  not  think  the  system  is  at  all  objection- 
able^ upon  the  score  of  complexity  or  difficulty  of  the  people  to  understand  it.  He 
described  the  manner  in  which  these  signals  were  displayed  on  the  sides  of  baggage  cars 
on  some  of  the  railroads  in  Ohio.  These  signals  are  quite  popular  in  the  region  through 
which  the  trains  pass,  but  people  at  a  distance  from  the  roads  would  like  to  have  audible 
signals.  Some  of  the  fkctories  have  undertaken  to  whistle  the  signals,  but  with  what 
success  he  did  not  know. 

Mr.  Davis  said  that  in  New  England  they  took  up  the  Ohio  system  of  flags  on  the 
recommendation  of  the  Signal  Service.  They  have  a  certain  number  of  telegrams  allowed 
them  by  the  Signal  Service,  and  the  information  is  sent  by  telegraph  or  telephone  to  the 
differeiit  New  England  stations  and  to  persons  who  agree  to  display  the  fli^  In  that 
way  a  small  number  of  people  is  reached.  One  of  the  difficulties  in  the  way  of  getting 
people  to  display  tllise  signals  is  the  cost  of  the  flags,  which  is  $8.50  per  set. 

Tne  New  England  service  has  a  scheme  for  the  State  to  take  up  the  matter  of  the 
distribution  of  messages  to  all  telephone  exchanges,  the  exchanges  agreeing  to  send 
two  a  day  to  local  points,  and  he  thought  if  the  States  took  this  matter  up  it  was 
very  important  to  adopt  a  permanent  system  of  signals  before  it  was  done.  In  order 
to  have  the  system  succeed  it  would  be  very  important  to  have  the  States  pay  for  the 
flags.  The  expenses  of  the  service  could  be  diminished  one-half  in  that  way.  The 
number  of  flags  could  be  reduced.  He  would  indicate  higher  and  lower  tempera- 
ture by  the  attitude  of  the  temperature  flag,  and  thought  that  the  local  and  general 
rains  could  be  embraced  in  one  flag.  He  would  not  have  a  flag  for  stationary  temper- 
ature, but  would  have  a  fair-weather  flag.  There  should  be  a  little  streamer  to  indi- 
cate the  beginning  of  the  signals,  so  that  the  signals  could  be  read  when  displayed  hor- 
izontally. He  would  like  to  see  some  simplification  of  these  signals  in  this  way:  Tem- 
perature indicated  by  one  flag,  stationary  temperature  flag  omitted,  and,  if  possible, 
local  and  general  rains  indicated  by  a  single  flag.  Then  there  should  be  a  change  in  the 
time  of  receipt  of  the  indications.  He  thought  the  matter  could  be  greatly  aided  if  they 
could  get  the  indications  for  to-morrow,  say,  at  noon  to-day,  disregarding  the  weather 
for  the  afternoon.  He  thought  too  much  attention  was  given  to  the  actual  weather  in 
the  indication  and  not  enough  to  anticipated  weather.  Referring  to  the  form  of  weather 
signals,  he  suggested  that  it  is  not  necessary  to  have  any  figure  or  symbol  on  the  flag, 
but  simply  to  have  a  red  flag  to  designate  temperature  and  the  blue  flag  for  rain,  and, 
in  case  the  flags  are  hung  horizontally,  have  a  little  streamer  to  indicate  the  beginning 
of  the  signal  and  spaces  to  show  **  followed  by.'' 

Mr.  Mell  said  it  was  not  his  intention  when  he  adopted  the  signals  in  use  in  Alabama 
to  run  in  opposition  to  the  Ohio  system.  He  took  charge  of  the  Alabama  weather  serv- 
ice after  Professor  Mendenhall  established  the  system  in  Ohio,  and  he  made  an  attempt 
to  use  the  Ohio  system  in  his  State.  It  is  very  well  to  expose  the  signals  on  railroad 
trains,  bat  it  is  better  to  have  them  displayed  at  the  stations.  He  had  been  greatly  aided 
in  his  system  by  the  different  railroad  companies  in  his  State.  One  road  not  only  tel&> 
graphed  the  signals,  but  bought  the  fla^  and  put  them  up.  Some  of  the  roads  objected 
to  using  the  r^  flag  because  it  was  their  danger  signal,  and  would  therefore  be  confus- 
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ing  to  their  raUroad  employ^    For  this  reason  he  had  adopted  the  orange  color.     (Mr. 
Mell  here  exMbited  a  set  of  his  flags,  and  explained  at  length  his  system  of  signals.) 

He  used  a  square  white  flag  for  lair  weather,  square  orange  flag  for  local  rains,  and 
square  blue  flag  for  general  rain,  a  triangular-shaped  black  flag  for  temperature.  On 
some  of  the  roads  he  was  required  to  get  i>arties  to  take  charge  of  the  signals.  Refer- 
ring to  the  Ohio  system,  he  said  that  he  found  difficulty  in  reding  the  flags  when  they 
hung  dose  to  the  staff*;  he  could  not  tell  whether  it  was  the  moon  or  the  star.  His  flags 
were  made  of  calico,  owing  to  its  durability  and  cheapness.  A  set  of  the  flags  cost  $2. 
He  had  found  newspapers  that  published  his  symbols  without  the  colors,  but  with  de- 
scnption  of  each  printed  thereon.  He  had  found  difficulty  in  convincing  the  Western 
Union  Telegraph  Company  that  his  system  was  a  good  thing  and  that  they  should  send 
these  signals  free.  The  company  had  uniformly  declined  to  aid  in  the  cause.  In  pre- 
paring his  system  he  found  the  thing  to  be  secured  was  simplicity,  something  that  the 
people  could  easily  understand,  and  he  believed  his  system  attained  this  object.  He 
thought  the  flag  for  general  rains  might  be  done  away  with,  and  t^is  would  leave  three 
flags.  He  had  print^  the  cold-wave  flag  on  his  card  for  the  convenience  of  the  people 
with  whom  it  was  popular.  The  cold-wave  flag  had  been  displayed  from  the  college 
building,  snd  could  be  seen  at  a  great  distance. 

Mr.  Upton  inquired  why  the  peculiar  shape  of  the  temperature  flag  had  been  adopted. 

Mr.  Mell  could  not  give  any  special  reason  for  the  triangular  shape  of  this  flag.  It 
had  been  decided  upon  for  no  particular  reason.  For  ' '  followed  by ' '  he  leaves  the  space 
of  one  flag  between  the  signals. 

Mr.  Davis  said  he  had  l^n  able  to  do  but  very  little  with  railroads  in  New  England, 
with  the  exception  of  the  Old  Colony  Railroad  Company,  which  displayed  the  sigi^ls  on 
its  trains. 

Mr.  Mell  thought  his  system  the  best  that  could  be  devised  as  to  simplicity.  He  ex- 
plained that  in  telegraphing  the  indications — say,  fair  weather,  higher  temperature — he 
would  simply  say  '*  white  below  black.''  The  railroad  superintendent  receiving  this 
telegram  would  put  it  into  his  dispatcher's  hands,  and  the  dispatcher  telegraphs  the 
aune  wording  over  his  lines  to  the  agents.  Time  is  a  very  important  item;  these  sig- 
nals must  be  sent  out  promptly  or  they  would  be  of  no  service  at  all.  The  telegra^ 
companies  are  not  always  prompt  about  this  matter. 

Mr.  Thomas  stated  that  no  recommendation  had  been  made  with  reference  to  a  system 
of  whistling  signals  in  Ohio.  Some  i>arties  had  taken  the  matter  up,  but  he  had  not 
been  advised  in  regard  to  the  method  of  signals.  Efforts  were  made  to  induce  the  rail- 
road companies  to  whistle  these  signals,  but  they  declined,  as  it  would  confVise  their  own 
siyials.  The  Ohio  system  had  become  largely  used,  yet  those  who  are  connected  with 
that  system  are  not  so  firmly  attached  to  it  that  they  would  be  unwilling  to  adopt  any 
good  muform  system  of  signals  that  the  conference  might  decide  upon.  There  was  an- 
other point  in  connection  with  the  topic  under  discussion  which  he  would  like  to  refer 
to,  and  that  was  a  rule  of  the  Western  Union  Telegraph  Company  not  to  give  to  any  per- 
no,  except  the  one  addressed,  the  contents  of  any  message  sent  over  their  lines.  He 
thought  Uiat  by  joint  action  of  the  conference  and  the  Signal  Service  this  rule  might  be 
modified  as  far  as  related  to  these  weather  telegrams. 

Mr.  Mell  explained  how  the  railroad  telegraph  oi)erators  sfi^aled  to  attract  the  at- 
tention of  the  operators  along  the  lines,  after  the  manner  of  the  time  signals,  and  then 
bccan  sending  the  weather  signals. 

Mr.  Thomas  said  that  the  train-dispatchers  of  the  several  roads  in  Ohio  sent  out  the 
predictions  in  the  morning,  and  sometimes  used  the  figure  3  to  call  the  attention  of  the 
opoators. 

The  chairman  (Professor  Mendenhall)  questioned  whether  the  conference  was  ready 
for  action  on  the  question  under  consideration.  The  matter  of  the  display  of  signals  was 
one  of  great  importance.  He  explained  that  when  the  Ohio  system  was  first  originated 
it  was  not  intended  to  be  a  universal  system.  The  question  of  form,  of  color,  and  of  posi- 
tion were  all  to  be  considered,  and  the  most  desirable  should  be  selected.  The  emblems, 
son,  moon,  and  star,  were  designated  primarily  for  use  on  the  sides  of  cars,  and  not  for 
luuQging  flags.  Various  forms  of  flags,  consisting  of  solid  colors,  were  experimented 
with  at  the  time  of  the  conception  of  the  Ohio  system,  and  the  result  was  the  adoption 
of  the  sun,  moon,  and  star.  Professor  Mell's  signals  involve  position,  and  there  is  great 
difficulty  in  this  element.  Referring  to  the  drum  signals,  he  said  that  they  had  form 
and  position  both,  and  thought  they  possessed  many  advantages  over  the  flag  system. 
One  difficulty  with  the  flag  system  was  that  they  could  not  be  seen  in  a  great  plain. 
He  saw  only  one  reason  for  immediate  action  on  this  question,  and  that  was  that  by  and 
by  ve  shall  have  great  difficulty  in  making  any  change  in  the  system  after  thousands  of 
tbe  present  signals  have  been  scattered  over  the  country.  Ho  did  not  think  the  confer- 
ence was  ready  to  vote  the  adoption  or  make  a  recommendation  of  any  particular  system 
of  weather  signals,  and  suggested  that  it  would  be  more  advisable  to  appoint  a  commit- 
tee of  membeni  of  this  conference  to  consider  the  different  systems  of  signals  in  use  and 
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to  accept  saggestions  in  the  matter  daring  the  next  six  months;  and  after  carefiftUj  con- 
sidering the  whole  matter,  the  committee  conld  make  its  report. 

Mr.  Davis  objected  to  a  long  postponement.  The  chances  were  that  the  State  of  Uui- 
sachosetts  would  take  npthe  system  of  weather  signals,  and  that  by  the  early  sammer,  if 
at  all,  and  if  snch  acticm  was  taken  by  the  State  his  service  would  have  to  use  the  sys- 
tem that  is  now  in  use  or  one  that  might  not  meet  with  approval. 

Mr.  Upton  said  that  the  action  that  he  was  about  to  suggest  was  that  a  committee  be 
appointed  to  consider  the  question,  and  that  it  be  directed  to  report  progress,  at  leasti 
to-morrow. 

Mr.  Fuertes  stated  that  he  had  no  &vorite  system.  Described  a  system  in  use  in  Neir 
York  by  means  of  a  mast,  provided  with  yard-arms,  fW>m  which  the  signals  are  indicated 
by  combinations  of  balls. 

Mr.  Thomas  moved  that  a  committee  of  five  be  appointed  to  consider  the  question  of  a 
uniform  system  of  weather  signals  and  to  receive  suggestions  in  this  connection,  and  to 
report  progress  to  this  conference  to-morrow  afternoon. 

The  motion  was  adopted,  and  the  chair  appointed  Professors  Davis,  Thomas,  and  MeO, 
and  Lieutenants  Dunwoody  and  Wbodruff  as  the  committee. 

The  conference  then  adjourned  until  Thursday  morning  at  10  o'clock. 

National  Museum,  Washington,  D.  C, 

Thursdap,  Fetrrwiry  25,  1886. 

The  conference  was  called  to  order  by  the  chairman  (Professor  Mendenhall)  at  10 
o'clock  a.  m. 

The  discussion  of  the  third  topic:  ' '  Location  of  instruments,  especially  of  rain-giauges, " 
was  resumed  as  unfinished  busmess. 

Mr.  Mell  offered  the  following  motion  as  the  opinion  of  the  conference  regarding  the 
exposure  of  rain-^pauges. 

That  the  collecting  edge  of  the  rain-gauges  shall  be  exposed  as  nearly  as  practicable 
about  12  inches  above  the  surface  of  the  ground,  lo  be  in  open  ground  if  possible,  and 
not  nearer  any  object  than  twice  the  height  of  that  object. 

Mr:  Gillingham,  Virginia,  inquired  what  the  advantage  was  in  having  the  gauge  so 
near  the  ground.  He  thought  the  rain-gauge  should  be  protected  from  £e  interferauoe 
of  children,  stock,  &c,  and  that  this  protection  could  not  be  had  if  the  gauge  were 
placed  on  the  ground.  He  thought  the  gauge  ought  to  be  elevated  in  order  to  be  out 
of  harm's  way.  His  gauge  was  exposed  about  6  feet  above  the  ground  on  a  post,  in  an 
open  space. 

Mr.  Upton  explained  why  the  New  England  service  had  adopted  the  ground  exposure. 
They  had  done  it  for  two  reasons.  They  desired,  first,  to  get  the  rain  that  actually  fidls 
on  the  ground,  and  they  only  wanted  to  place  the  top  of  the  gauge  high  enough  to  es- 
cape spattering.  Others  had  dug  into  the  ground  and  placed  Sie  gauge  with  the  top  of 
the  instrument  protected  by  a  ditch  to  protect  it  firom  spattering.  The  other  reason 
was  that  in  locating  the  instrument  on.  .die  ground  they  accorded  with  the  plan  used  in 
England.  There  are  4,000  gauges  in  use  there,  and  the  rule  there  is  very  rigid.  Lieu- 
tenant Dunwoody  said  t^t  the  Signal  Service  exposed  many  of  its  gauges  on  the  roof, 
not  because  it  had  been  aetermined  that  roof-exposure  was  the  best,  but  because  the 
Service  had  practical  duties  which  required  its  observers  to  be  located  in  commercial 
centers,  and  for  that  reason  it  was  usually  unable  to  have  the  rain-gauges  exposed  on 
the  ground.  The  observers  are  necessarily  compelled  to  make  their  observations  at  the 
station  offices  that  they  may  be  promptly  telegraphed  to  the  central  office,  so  that  it  is 
not  Always  possible  for  the  Service  to  select  a  point  for  this  exposure  of  its  rain-gau£:e  on 
the  ground.  They  may  at  some  time  be  able  to  secure  reports  from  observers  outside  of 
cities,  and  these  would  be  preferable  to  those  taken  in  the  centers  of  cities.  These  re- 
marks were  made  that  the  conference  might  understand  that  although  the  Signal  Ser- 
vice rain-gauges  were  exposed  upon  the  roof,  yet  it  was  not  to  be  considered  that  the 
service  prefeired  this  exposure. 

Mr.  Rotch  suggested  that  a  great  objection  to  roof-exposure  of  rain-gauge  was  the  ac- 
tion of  the  windon  the  rain.  Experiments  had  shown  that  there  was  decrease  of  rain- 
fall nearly  two-thirds  at  a  distance  of  60  feet  above  the  ground.  He  did  not  know 
whether  that  difierence  was  attributable  to  the  wind  or  not. 

Mr.  Mell  said  one  reason  for  locating  the  gauge  one  foot  above  the  ground  was  the  fact 
that  the  New  England  service  had  tried  this  plan  in  a  general  way  and  had  arrived  at 
very  satisfactory  results.  The  New  England  service  h^  recommended  this  matter  to 
the  different  services.  It  has  been  adopted  there,  and  there  is  no  other  regular  method 
in  the  country.  It  would  be  easier  to  have  the  different  sections  of  the  country  adopt  a 
system  that  has  proved  satisfhctory  than  to  have  these  gentlemen  in  New  England  adopt 
a  new  system.  He  had  not  recommended  any  particular  exposure,  because  he  had,  in 
experimenting,  found  that  there  was  a  material  difference  between  the  two  i>08itions. 
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He  had  not  reoommended  a  change  because  the  Signal  Service  was  using  a  different  loca- 
tion. He  thought  it  would  be  preferable  to  adopt  the  height  of  1  foot  for  the  reasons 
stated. 

Mr.  McAdie  thought  there  should  be  a  fence  round  the  gauge  to  prevent  interference 
by  outsiders. 

The  duurman  tiionght  there  should  be  some  such  protection  to  the  rain-gauge.    There 
was  no  difference  in  results  between  rain-gauges  exposed  6  feet  and  1  foot  above  the 
ground. 
Mr.  Mell's  motion,  modified  to  read  as  follows,  was  adopted:  * 

That  the  conference  recommends  that  whenever  practicable,  rain-gauges  be  placed 
with  the  collecting  edge  one  foot  above  the  ground  and  that  it  stand  at  least  as  fax  &om 
a^JM^nt  objects,  such  as  trees,  buildings,  4S^,  as  twice  the  height  of  these  objects;  and 
tluit  Uie  conference  disapproved  of  roof-exposures. 
The  form  of  rain-gauge  to  be  used  by  the  several  services  was  next  considered. 
Mr.  Mell  thought  the  conference  might  adopt  the  gauge  that  is  now  in  use  by  the  Sig- 
nal Service,  and  change  it  to  some  extent  to  adapt  it  to  Uieir  purposes.  He  did  not  like 
the  edge  at  the  mouth  of  that  gauge,  and  thought  some  error  might  be  avoided  by 
changing  it  somewhat;  he  would  flare  the  edge  out. 

The  chair  stated  that  the  present  gauge  does  not  have  the  beaded  edge.  A  new  form 
of  gauge  has  been  adopted,  and  it  is  entirely  free  from  that  objection. 

Mr.  Thomas  asad  that  the  Ohio  weather  service  is  using  the  Signal  Service  gauges,  and 
made  the  following  motion : 

That  the  form  of  rain-gauge  now  made  by  the  Signal  Service  and  in  use  by  the  Ohio 
Stikte  weather  service  be  adopted  as  the  standard  rain-gauge,  and  that  the  several  State 
weather  services  be  asked  to  adopt  this  gauge  as  far  as  practicable. 
Mr.  Mell  would  like  to  have  a  muge  with  a  sharp,  well-defined  edge. 
Mr.  Upton  said  there  was  a  sliAt  difference  between  the  gauges  used  in  the  New  Eng- 
had  service  and  those  used  by  uie  Signal  Service.  Some  of  tne  gauges  have  the  tube 
entirely  separated  from  the  gauge.  Certain  observers  like  to  take  the  gauge  into  the 
house  and  Ppur  the  water  into  the  measuring  tube. 

Mr.  Bedduog  stated  that  he  had  difficulty  m  sending  his  rain-gauges  through  the  mail 
to  his  stations  on  account  of  the  edges  beinig  broken. 

the  Chair  stated  that  the  Signal  Service  gauge  was  made  by  contract  with  the  lowest 
ladder,  and  the  cost  had  varied  from  $3.40  apiece  for  the  first  100  gauges  to  $3. 30  for  the 
last  lot  made.  If  the  conference  decided  to  recommend  this  gauge,  they  could  probably 
be  obtaiiMd  here  in  Washington  by  the  Signal  Service  cheaper  thMi  they  could  be  bought 
by  individuals.  The  gauge  now  used  was  the  result  of  long  investigation  by  the  officers 
of  the  Signal  Service. 

Mr.  Upton  tiiought  the  conference  would  be  safe  in  adopting  the  result  of  this  inves- 
tigation. The  Signal  Service  gauge  accorded  with  similar  experiments  made  in  other 
plioes. 

Limtenant  Woodruff  said  the  new.  Signal  Service  gauge  was  made  as  ^  as  possible 
aoonding  to  a  standard,  and  the  old  gauges  on  hand  were  altered  to  agree  with  the 
itendard.  It  was  concluded  that  if  those  bodies  which  wished  to  make  observations 
ooold  approach  as  nearly  as  possible  to  the  standard  in  some  cheaper  material  as  far  as 
pofliible,  the  Signal  Service  would  replace  the  old  gauge  with  a  proper  standard  gauge 
or  the  nearest  approach  to  that  standard. 

Mr.  Upton  inquired  whether  the  Signal  Service  would  sell  the  smaller  gauge  (3  inch) 
which  was  on  the  list  for  $1.50? 
The  Chair  stated  that  he  thought  not 

lieutenant  Dnnwoody  said  a  smaller  gauge  was  made  for  sending  by  mail  to  meet  the 
demands  of  the  Post-Office  Department. 

The  object  of  this  standard  was  to  secure  a  gauge  that  would  give  good  results.  In 
making  experiments  with  these  gauges  at  Fort  Myer,  for  the  purpose  or  securing  a  stand- 
ard, it  was  found  that  there  was  but  very  little  difference  in  results  between  the  smaller 
nd  larger  gauges.  The  smaller  gauge  caught  more  water,  but  very  slightly,  not  more 
than  one  or  two  per  cent.  This  increase  of  rainfieill  as  shown  by  tiie  small  gauge  was 
attributed  to  the  iact  that  the  rim  of  the  small  gauge  was  sharp,  and  the  rim  of  the  larger 
<me  was  turned.  A  gauge  should  be  made  with  the  rim  of  the  fhnnel  sufficiently  rigid 
to  prevent  jamming  and  to  secure  a  uniformly  circular  opening  at  the  top. 
Mr.  Thomas's  motion,  modified  to  read  as  follows,  was  adopted: 
That  the  Signal  Service  rain-gauge  be  accepted  as  a  standard,  and  all  State  weather 
iervioes  be  recommended  to  approximate  it  as  nearly  as  possible. 

A  member  inquired  as  to  the  proper  time  of  reading  rain-gauge,  whether  at  fixed  hours 
during  a  storm  or  at  the  end  of  the  rain. 

Mr.  Sussell  said  7  a  m.,  3  p.  m.,  and  11  p.  m.,  were  the  hours  in  the  Signal  Service, 
Ineffective  of  the  duration  of  the  storm. 
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Mr.  Upton  said  it  was  the  costom  io  the  New  England  service  for  the  oheerreTS  to  read 
their  gauges  afler  the  storm  has  ceased,  and  to  look  at  it  in  the  morning;  or  if  they 
wished  to  read  it  at  stated  hoars  they  coald  do  so. 

The  conference  then  proceeded  to  consider  the  fifth  topic,  ''Scale  for  estimating  wind 
velocities." 

Mr.  Fnertes  thought  the  conference  should  adopt  the  decimal  scale  for  estimating  wind 
velocities. 

Mr.  Hazen  said  the  decimal  scale  for  estimating  wind  velocity  as&ras  it  was  ooDoemed 
was  good  enough,  hut  it  would  be  much  better  to  use  half  the  Beaufort  scale  of  0  to  12, 
as  reoommendMl  by  some.  With  a  scale  of  0  to  6  he  tiiought  there  would  be  no  dilBailty 
in  estimating  wind  velocity.  He  explained  that  force  1  would  just  move  the  leaves  of 
trees;  force  2  would  move  small  branches;  force  3,  larger  branches  of  trees,  &c. 

Mr.  Davis  said  that  in  regard  to  the  use  of  a  long  scale,  that  is,  a  scale  of  more  than 
5  or  6,  he  was  in  favor  of  the  smaller  scale  for  voluntary  observers. 

Mr.  Houston,  of  Indiana,  urged  his  observers  to  be  very  careful  in  estimating  and  re- 
porting velocities  of  wind.  C^e  of  his  observers  had  sent  in  a  record  of  60  miles  per 
hour  on  one  occasion,  which  was  very  much  more  than  the  actual  velocity  at  the  time. 
He  did  not  know,  however,  whether  this  was  the  fault  of  the  long  scale  or  not. 

Mr.  Mell  stated  that  what  is  needed  is  something  that  ordinary  observers  will  under- 
stand.   He  had  found  the  same  difficulty  with  his  observers  that  Mr.  Houston  referred  to. 

Lieutenant  Dun  woody  said  that  it  seemed  to  him  that  the  object  of  estimating  these 
wind  velocities  could  be  attained  by  using  the  ordinary  terms  in  the  Signal  Service  re- 
ports, for  instance,  in  Instructions  to  Voluntary  Observers  the  scale  ^ven  for  the  use  of 
those  who  do  not  have  an  anemometer  with  which  to  measure  the  wind,  the  scale  is  in- 
dicated by  the  words,  "calm,"  "light,"  •*geutle,»»  "fresh,*'  "gale,"&c.  Hecouldnot 
see  why  these  instructions  could  not  be  used  on  the  blanks  furnished.  Instead  of  con- 
verting the  terms  "calm,''  "light,"  &c,  to  figures,  why  cannot  you  write  on  the  blanks 
these  terms,  and  let  the  observer  use  his  judgment,  and  we  would  know  at  once  what 
the  measured  velocity  was. 

Mr.  Rotch  believed  that  uniformity  could  be  secured  by  the  use  of  pressure  plates. 
They  could  be  made  at  little  cost. 

Mr.  Hazen  said  that  in  recommending  a  new  scale  to  be  adopted  by  voluntary  observ- 
ers it  is  not  necessary  to  use  the  figures,  but  the  words  could  be  used  as  suggested  by 
Lieutenant  Dunwoody,  and  offered  the  following  motion : 

That  the  conference  adopt  the  scale  of  0  to  6  for  measuring  wind  velocities,  in  place 
of  the  present  scale  of  0  to  10. 

The  motion  was  seconded. 

Mr.  Fuertes  moved  to  amend  by  making  the  scale  0  to  5. 

Mr.  Davis  inquired  whether  Signal  Service  instructions  would  be  modified  in  case  a 
change  was  made  by  the  conference  in  the  scale.  He  preferred  to  take  no  action  that 
would  differ  from  those  instructions. 

Mr.  Mell  thought  it  would  be  better  to  leave  it  to  the  committee  to  confer  with  the 
Signal  Service  authorities. 

Mr.  Thomas  said  the  discussion  had  developed  the  fact  that  there  was  no  uniformity 
of  opinion  in  this  matter,  and  thought  some  simple  expedient,  as  suggested  by  Mr.  Etotch, 
might  be  used.  It  would  be  better  to  defer  the  whole  question  until  another  meeting 
of  the  conference,  and  moved  to  lay  Mr.  Hazen's  motion  on  the  table. 

The  motion  to  lay  the  motion  of  Mr.  Hazen  on  the  table  was  adopted. 

The  conference  then  reached  the  sixth  topic,  "  The  possibility  of  term-day  observations, 
as  suggested  in  the  American  Meteorological  Journal,  page  155,  1884." 

Lieutenant  Dunwoody  moved  that  the  Committee  on  Forms  be  directed  to  make  its 
report,  and  that  no  discussion  of  the  report  be  had  until  the  attemoon  session. 

Lieutenant  Dunwoody's  motion  was  agreed  to,  and  Mr.  Upton  read  the  report  of  the 
Committee  on  Forms. 

Mr.  Houston  moved  that  the  Committee  on  Signals  be  directed  to  make  its  report  of 
progress,  and  that  the  discussion  of  same  be  deferred  until  the  afternoon. 

Mr.  Houston's  motion  was  adopted,  and  the  report  of  progress  of  the  Committee  on 
Signals  was  read  by  Lieutenant  Woodruff. 

The  conference  then  adjourned  until  1.30  p.  m.,  same  day. 

AFTBBNOON  SESSION,   FEBBUABT  25,  1886. 

The  conference  met  at  1.30  p.  m.,  pursuant  to  a^oumment.  Professor  Mendenhall 
in  the  chair. 

The  chairman  stated  that  the  next  business  in  order  was  the  consideration  of  the  sixth 
topic,  "The  possibilities  of  term-days  as  suggested  by  the  American  Meteorological 
Journal, ' '  which  hod  been  temporarily  laid  over  at  the  morning  session.    The  dbaar  sug- 
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gesled  that  the  secretary  was  able  to  state  i%$  sense  of  this  proposHioQ,  and  be  thought 
it  advisable  for  him  to  do  so,  that  the  coii|^pice  might  nnderstand  the  meaning  of  the 
suggestion.  Jr 

Mr.  Davis  said  the  question  involved  the  addition  of  something  to  the  work  of  the 
services.  He  explained  that  the  deficiency  of  observations  on  local  storms  which  made 
the  determination  of  their  action  donbtfnl,  might  be  remedied  by  appointing  special 
days  on  which  hourly  or  tri-boorly  observations  should  be  taken,  with  additional  records 
at  still  more  frequent  intervals  when  any  change  in  the  atmosphere  required  it  These 
special  days  might  boon  certain  prearranged  dates,  *' term-days,"  when  the  records 
would  gather  up  everything  that  happened  to  come  along  in  the  passage  of  the  weather; 
but  they  would  better  serve  the  purpose  if  they  were  specially  appointed  by  the  Chief 
Signal  Officer  only  a  day  or  two  before  their  date.  For  instance,  in  the  event  of  tornadoes 
it  would  be  well  to  have  observations  during  the  storms  at  other  places  where  they  are 
not  possible.  The  plan  could  be  published  in  advance  by  circulars  and  newspaper  para- 
graphs, and  then,  if  while  a  cyclone  was  still  beyond  the  Rocky  Mountains,  the  day  of 
its  arrival  over  the  upper  lakes  could  be  foretold,  and  there  might  be  thirty  to  sixty 
boors'  telegraphic  notice  given  by  the  appointment  of  such  a  day  ibr  special  observations 
over  the  whole  region  east  of  the  Mississippi  River.  It  might  be  possible  to  have  the  dis- 
caasion  of  the  results  of  these  observations  carried  on  by  the  local  services,  and  have  a  tab- 
alated  statement  sent  on  to  the  central  office  for  investigation  and  study.  He  thought 
the  accumulation  of  simple  matters  of  fiict  as  to  the  general  condition  of  the  weather 
over  a  large  area  by  many  observers  had  at  a  time  when  somewhere  in  that  area  n^ore  or 
leas  meteorological  disturbsmces  would  take  place,  would  prove  of  interest. 

Mr.  Upton  believed  that  Mr.  Davis  had  suggested  a  very  important  subject  for  inves- 
tigation. The  question  comes  up,  what  can  we  do  9s  a  conference  in  the  matter  of  tak- 
ing it  up.  If  the  general  weather  service  wished  to  engage  in  this  investigation,  let  the 
C&f  Signal  Officer  make  arrangements  to  inform  the  different  services  of  these  dif- 
ferent term-dajrs.  It  was  to  be  hoped  that  the  chie&  of  the  various  services  in  different 
ports  of  the  country  would  take  sufficient  interest  in  the  subject  to  make  the  observa- 
tions.   He  thought,  however,  as  a  conference  they  could  not  act  upon  it. 

The  chair  thought  the  conference  might  go  so  far  as  to  request  the  Chief  Signal  Officer 
to  fonish  necessary  information  and  plans  J^  the  directors  of  the  weather  services,  when 
desired  so  to  do.    The  conference  might  officially  recognize  the  question  to  that  extent. 

Mr.  Davis  said  that  so  far  as  the  work  was  concerned  in  New  England,  he  would  be 
^trj  glad  if  the  conference  would  aid  them  to  that  extent.  It  is  a  question  rather  dif- 
feteat  from  the  others  to  be  considered  by  the  conference,  and  his  chief  desire  was  to 
soggest  to  the  services  here  represented  the  consideration  of  this  style  of  study,  and  he 
woald  like  to  have  the  support  of  the  conference  in  getting  from  the  Chief  Signal  Officer 
notification  of  the  term-days,  say  on  the  day  previous. 

Professor  Abbe  said  the  object  sought  to  be  accomplished  was  a  very  desirable  one. 
The  notification  of  the  term-day  by  the  Chief  Signal  Officer  could  be  published  in  the 
public  press.  There  could  be  little  objection  to  that.  It  is  not  worth  while  to  send  a 
telegram  unless  the  service  is  ready  to  make  the  observation. 

lieutenant  Dunwoody  stated  that  notification  by  telegraph  could  be  readily  given  by 
tbe  Chief  Si^ial  Officer  to  the  chiefs  of  the  different  State  services  for  special  observation. 
The  notification  for  term-days  could  be  added  to  the  ordinary  dispatchesoontaining  the 
indications  which  are  now  sent.  The  preliminaiy  arrangements  might  be  made  by  the 
conference.  The  observers  could  be  notified  by  postal-card  firom  the  State  centers.  The 
waming  might  be  given  two  days  in  advance,  and  it  could  reach  th&  observers  within 
twenty-four  hours,  so  that  the  plan  might  be  b^un  with  the  sinii;le  expense  of  telegraph- 
ing to  the  chiefs.  For  instance,  a  storm  might  be  approaching  from  Uie  extreme  Rocky 
Mountain  r^on;  the  Signal  Office  could  notify  Mr.  Davis  in  New  England  that  two 
^71  from  that  date  it  would  be  desirable  to  make  tiiese  observations.  It  could  be  in- 
dicated in  a  single  telegram  to  Mr.  Davis  that  the  weather  conditions  seem  to  indicate 
that  within  two  days  a  storm  would  reach  New  England. 

Mr.  Davis  thought  the  plan  could  be  inaugurated  without  definite  action  by  the  con- 
ference. 

The  chair  said  if  there  was  no  further  desire  to  discuss  the  subject,  and  if  there  waa 
00  objection,  he  would  consider  the  discussion  of  the  subject  closed  without  action. 

The  conference  then  considered  the  seventh  topic,  **  Increase  of  thunder-storm  ob- 
sorationa*" 

Lientenant  Dunwoody  said  he  would  like  to  suggest  the  consideration  of  a  subject,  which 
fftmtd  to  him  very  important,  and  that  is  the  form  of  State  weather-service  organization. 
I'lMfs  was  a  want  of  harmony  in  the  form  of  oiganization.  A  year  ago  an  effort  was 
ii>>de  to  have  the  different  State  legislatures  organize  these  services  by  a  legislative  act, 
bat  there  was  a  great  diversity  of  plans  suggested,  and  almost  all  of  them  differed  from 
<>di  other.    Some  were  in  such  form  as  to  be  generally  commended,  while  others  were 
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at  oDce  condemned  by  others  who  oppo6e^:the  system.  Ue  thought  if  a  general  plan 
of  organization  could  be  formulated,  it  Wf^M,  be  of  advantage  to  the  services  by  secur- 
ing co-operation  or  an  extension  of  the  serV^  to  the  several  States.  What  is  wanted 
is  an  increase  in  the  number  of  services.  Anything  that  would  secure  an  increase  of 
these  services  is  for  the  benellt  of  the  country  at  large  and  the  Signal  Servicsw 

The  Chair  asked  Lieutenant  Dunwoody  to  write  out  his  plan,  and  stated  that  the  sub- 
ject before  the  conference  was  the  seventh  topic:  **  Increase  of  Thunder-storms  Observa- 
tions." 

Mr.  Hazen  said  he  had  spent  much  time  in  the  last  two  years  in  the  study  of  thunder- 
storms, and  his  experience  had  developed  certain  principles  that  it  might  be  well  to  pre- 
sent to  the  conference:  First,  too  much  ground  should  not  be  covered.  This  had  been 
his  experience.  It  is.  necessary  to  have  a  large  number  of  observations  over  a  small 
field,  and  to  study  there  before  we  go  over  a  larger  field.  He  thought  it  very  important 
that  the  State  services  take  up  the  matter  for  themselves.  The  stations  of  obseiVations 
should  not  be  more  than  4  miles  apart  to  give  the  best  results.  Another  point  ia  the 
observation  of  rain&ll  and  electricity.  Another  line  of  investigation  has  been  proposed 
during  the  present  year,  and  that  is,  when  a  storm  of  great  violence  occurs,  special  re- 
quests be  sent  out  for  reports.  The  concentration  of  this  work  in  different  p^ts  of  the 
country  is  the  most  important  thing  at  the  present  time.  The  present  form  of  report 
is  very  simple,  and  school  children  could  make  the  observations  if  necessary. 

Mr.  Davis  thought  the  question  was  in  the  same  attitude  as  the  previous  one.  It 
belongs  to  those  services  who  desire  to  take  it  up.  In  regard  to  the  style  of  the  work, 
there  were  one  or  two  points  he  would  like  to  add  to  what  Mr.  Hazen  had  said.  In- 
Btcad  of  having  a  uniform  plan  of  record,  he  thought  that  the  work  asked  for  should  be 
graded.  In  tlmt  way  they  should  be  able  to  gaUier  in  something.  They  shoold  not 
restrict  the  observations  £com  those  i>er8ons  who  could  do  a  great  deal  more.  There 
should  be  a  series  of  forms  for  the  puipose  of  gathering  the  reports.  He  thought  the 
omission  of  the  temperature  records  left  out  a  very  important  element  in  the  thunder- 
storm. There  is  a  lack  of  cohesion  in  the  observations.  The  direction  of  the  wind  is 
to  be  taken  at  some  time,  but  lust  when  is  not  stated.  He  would  have  two  classes  oi 
observers,  called  respectively  class  A  and  class  B.  One  class  would  make  observations 
eveiy.  half  hour  during  the  storm,  when  all  the  elements  should  be  observed.  The  other 
class  could  take  notes  of  beginning  and  ending  of  thunder,  Ac  In  that  v^ay  corr^te 
the  observaUons  and  in  that  way  they  could  secure  material  for  making  synchronous 
maps  of  thunder-storms,  similar  to  those  made  out  by  the  Signal  Service  for  larger 
storms.  The  work  would  be  considerable,  but  if  the  State  desired  to  undertake  it«  the 
observations  might  be  taken,  discussed,  and  studied,  and  then  turned  over  to  the  Signal 
Office.  There  would  be  two  kinds  of  cards  used  in  this  plan,  one  for  thunder  data;  the 
other  for  rain  and  wind.  Mr.  Davis  explained  by  illustration  on  the  black-board  his 
proposed  plan  of  making  thunder-storm  observations. 

The  Chair  stated  if  there  was  no  further  discussion  under  this  head  and  no  action 
suggested,  the  consideration  of  this  topic  would  be  closed. 

There  being  no  objection  it  was  so  ordered. 

The  Chair  stated  that  the  seventh  topic  was  the  last  of  the  questions  laid  down  for  con- 
sideration, but  that  several  subjects  had  been  handed  him  by  members  of  the  conference 
for  discussion,  and  he  desired  to  know  the  wish  of  the  meeting  regarding  their  consider- 
ation at  this  time. 

,  Mr.  Houston  suggested  that  it  would  be  well  to  continue  the  discussion  of  the  reports 
of  the  committee  on  signals,  and  that  on  forms,  which  had  been  read  at  the  morning  ses- 
sion. He  thought  the  questions  referred  to  by  the  Chair  would  cause  considerable  dis- 
cussion, and  he  tliought  the  questions  of  signals  and  forms  very  imi>ortant  and  ihej 
should  be  considered  first 

The  Chair  stated  that  the  third  regular  topic,  ' '  Form  of  publication  of  results, ' '  which 
was  one  of  considerable  importance,  was  laid  over  for  consideration  in  order  that  the  re- 
port of  the  committee  on  forms  might  be  heard. 

Mr.  Davis  said  that  perhaps  the  difficulty  in  considering  the  matter  is  that  sufficient 
funds  are  not  in  the  hands  of  the  service  to  do  what  they  would  like.  In  many  observa- 
tions of  the  State  services  the  dates  of  reports  are  given,  but  not  the  hours.  It  woald 
be  a  great  advantage  to  have  the  hours.  He  did  not  like  to  make  a  motion  that  the 
hours  of  making  the  reports  should  be  given. 

The  Chair  stated  that  some  one  should  make  the  motion  on  account  of  its  importance. 
An  arrangement  will  be  made  in  the  new  form  for  having  reports  of  times  of  special 
meteorological  phenomena.  If  there  was  no  desire  to  take  any  action  with  regard  to 
the  third  topic,  and  if  there  was  no  objection,  the  consideration  of  this  topic  would  be 
declared  closed. 

There  being  no  objection  it  was  so  ordered.  The  Chair  stated  that  the  report  of  the 
committee  on  signals  contained  certain  recommendations  which  should  be  acted  npon 
by  the  conference,  and  desired  to  know  whether  the  conference  was  ready  to  act  upon 
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tiiem.  He  hoped  the  committee  would  he  continued,  and  thought  the  Chief  Signal  Offi- 
cer would  he  glad  to  have  its  advice  in  this  matter.  It  should  be  continued  as  the  rep- 
nsentative  of  the  conference  in  this  work. 

lir.  Upton  moved  that  the  recommendations  of  the  committee  on  signals  be  adopted. 

The  recommendations  of  the  committee  as  read  were  adopted. 

The  Chair  inquired  if  there  was  any  further  action  to  be  taken  with  regard  to  the  com- 
mittee on  signals. 

Hr.  HoQston  moved  that  the  committee  on  weather  signals  he  continued  until  it  is 
diaeharged  by  the  conference. 

The  motion  was  adopted. 

lientenant  Dunwoody  suggested  that  some  means  should  be  taken  for  the  publication 
of  the  report  of  the  committee.  He  would  like  to  have  the  authority  of  the  conference, 
should  the  committee  determine  to  make  its  report  after  the  adjournment,  to  include  the 
report  in  the  proceedings  of  the  conference. 

The  Chair  bought  a  motion  to  this  effect  should  be  made. 

Ur.  Hell  inquired  to  whom  the  committee  was  to  report. 

Mr.  Thomas  thought  the  question  of  the  time  of  report  of  the  committee's  report  was 
somewhat  mixed. 

The  Chair  suggested  that  if  another  meeting  of  the  conference  could  be  provided  for, 
the  committee  could  make  its  report  at  that  meeting. 

Mr.  Hell  moved  that  the  conference  resolve  itself  into  a  permanent  organization,  that 
the  work  of  the  organization  be  in  meteorology,  and  that  the  sessions  be  called  at  any 
time. 

The  Chair  ruled  this  motion  out  of  order,  another  question  being  before  the  conference. 

Mr.  Fnertes  moved  that  the  question  of  the  report  of  the  committee  on  weather  sig- 
nals be  lidd  on  the  table,  and  the  subject  of  permanent  organization  of  the  conference  be 
t^enup. 

Mr.  Fnertes's  motion  was  agreed  to. 

Mr.  Hell  moved  that  the  conference  resolve  itself  into  a  permanent  organization,  for 
the  porpose  of  advancement  in  meteorological  knowledge. 

Mr.  Hell's  motion  was  adopted,  and  the  Chair  stated  that  it  had  been  decided  to  organ- 
iie  the  conference  into  a  permanent  body. 

Mr.  Fuertes  moved  that  a  committee  of  five  be  appointed,  of  which  the  present  chair- 
man of  this  conference  shall  be  chairman,  and  on  which  the  officers  of  the  Signal  Service 
shall  be  fully  represented,  to  consider  and  report,  at  some  future  time,  a  plan  of  perma- 
nent organization  of  the  conference. 

Mr.  Fnertee's  motion  was  adopted. 

The  chairman  inquired  how  the  committee  was  to  be  appointed. 

Mr.  Hell  suggested  by  the  Chair. 

The  Qiair  said  that  he  would  rather  have  the  conference  name  the  members  of  the  com- 
mitkee,  and  deferred  the  appointment  for  the  time. 

The  conference  then  took  up  the  question  regarding  the  report  of  the  committee  on 
weather  signals,  which  had  been  laid  on  the  table. 

The  Chair  inquired  what  further  instruction  the  conference  desired  to  give  the  com- 
mittee on  the  subject  of  its  report  or  any  other  subject  connected  with  its  work. 

Mr.  Upton  thought  it  important  that  when  the  committee  had  agreed  upon  the  sig- 
ula,  the  system  should  be  put  into  operation  without  delay.  The  committee  could  re- 
port to  the  Chief  Signal  Officer,  and  the  Signal  Office  could  inform  the  chiefs  of  the  va- 
rious State  services  of  the  results. 

^tr.  Davis  believed  that  the  plan  suggested  by  Hr.  Upton  would  accomplish  the  end 
desired.    It  would  not  do  to  wait  until  iSie  next  meeting. 

Mr.  Thomas  said  that  it  seemed  to  him  that  the  matter  of  weather  signals  would  be 
in  the  fhture  a  Tery  important  one,  and  it  was  a  question  which  should  not  be  decided 
Ttpon  finally  without  a  full  and  free  discussion  upon  the  part  of  those  concerned.  For 
wal  reason  he  felt  loath  to  propose  as  final  action  the  conclusions  of  the  committee 
viIms  they  were  reached  after  a  meeting  of  the  committee  and  not  by  simple  corre- 
spondence. In  yiew  of  the  importance  of  the  subject,  he  felt  that  it  would  be  quite 
dflteble  that  there  should  be  a  full  meeting  of  the  association  on  that  one  topic,  and  the 
meeting  could  be  arranged  for  at  the  close  of  the  spring  work,  say  m  June.  There  were 
other  services,  not  represented  at  the  meeting,  who  might  come  at  a  second  meeting. 

Mr.  Mell  thought  a  satisfactory  result  could  be  reached  by  taking  the  various  signals 
end  making  experimental  tests.  He  thought  the  matter  had  resolved  itself  simply 
into  the  questions:  Which  signals  are  the  simplest;  which  are  the  cheapest;  which  can  be 
SMI  with  most  distinctness,  and  understood  by  the  people,  and  that  was  all.  The  ques- 
tion which  this  committee  will  have  to  consider,  was  which  one  of  the  systems  of  signals 
^is  the  best.  That  action  could  be  accomplished  by  the  committee  within  a  few  weeks 
*t  least,  and  there  was  no  necessity  for  deferring  action  until  a  later  session. 
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Mr.  Davlfl  said  it  was  suggested  that  there  might  be  difficulty  on  account  of  certain 
services  not  understanding  what  the  report  of  the  committee  would  be.  One  of  the 
points  that  must  be  reached  was  ^e  agreement  of  all.  the  services  to  use  the  siju^oals  to  be 
adopted.  He  moved  that  the  committee  be  instructed  to  report  to  the  Chief  Signal 
Officer  when  they  have  agreed  upon  a  plan  of  signals,  and  this  plan  be  adopted  by  tb» 
conference. 

The  Chair  said  it  should  be  remembered  that  the  Chief  Signal  Officer  would  event- 
ually decide  this  question,  and  the  committee  could  be  an  advisory  one. 

Mr.  Upton  believed  that  the  committee  had  virtually  full  powers  already,  and  if  it  be 
requested  to  report  at  a  future  meeting  of  the  conference,  the  latter  would  accept  the 
report. 

Mr.  Houston  said  in  regard  to  the  convention  accepting  this  report  that  it  did  not  imply 
that  they  must  accept  the  system  of  signals  and  use  them  as  reported  upon  by  the  com- 
mittee.   Thinks  the  report  should  be  qualified  as.&r  as  practicable. 

The  Chair  said  the  committee  was  appointed  to  consider  certain  recommendations  and 
make  a  report  of  the  result  to  the  Chief  Signal  Officer. 

Mr.  Davis  thought  that  meant  that  Ihe  committee  had  full  powers.  It  meant  that 
the  conference  would  trust  the  committee  to  do  something  which  the  former  wonld  in- 
dorse. This  committee  was  to  co-operate  with  the  Chief  Signal  Officer  in  the  study  of 
this  question  and  when  it  has  reached  a  result  it  is  to  report  the  condusiona  to  the 
Chief  Signal  Officer.  As  he  understood  it,  the  action  of  the  conference  could  only  be 
amendatory. 

Mr.  Thomas  said,  the  acceptance  of  this  report  embraced  one  action  which  the  confer- 
ence ought  to  take.  As  it  was,  he  thought  it  not  at  all  unlikely  that  a  system  of  signals 
which  might  be  used  by  the  Chief  Signal  Officer,  might  be  different  £rom  that  naed  by 
the  different  State  weather  services  in  their  own  individual  display,  and  it  seemed  to 
him  very  desirable  that  there  should  be  uniformity  in  the  signals  throughout  the  coun- 
try. The  committee  should  make  its  report  as  simply  the  recommendation  of  the  com- 
mittee. 

Mr.  Davis  withdrew  his  first  motion,  and  offered  the  following  in  its  place  : 

That  the  committee  on  weather  signals  be  instructed  to  report  to  the  Chief  Signal 
Officer  the  results  of  its  investigations  and  the  recommendations  which  it  has  to  make. 

There  being  no  further  discussion,  the  motion  was  passed. 

The  Chair  stated  that  this  disposed  of  the  regular  order  of  business,  and  desired  to 
know  the  will  of  the  conference  regarding  certain  subjects  handed  him  by  members,  to 
which  he  before  referred. 

He  said  he  had  three  questions  on  his  table  for  consideration.    Two  of  these  subjects 
related  to  the  State  weather  services.    One  was,  '*  What  is  the  best  form  of  organization . 
for  State  weather  services  ?' '  and  the  other,  * '  Consideration  of  the  relation  of  voluntary 
observers  to  the  Signal  Service  and  to  the  State  weather  services  in  States  where  local 
services  are  established.'' 

Mr.  Upton  moved  that  the  conference  consider  the  general  question  of  the  best  form 
of  organization  for  State  weather  services. 

There  being  no  objection,  this  question  was  taken  up. 

Mr.  Davis  said  he  would  like  to  call  attention  to  the  difference  between  the  State 
services  and  the  New  England  Meteorological  Society.  The  State  services  as  a  rule  did 
not  intend  to  discuss  meteorological  matters  or  make  investigations  beyond  the  matters 
of  observation  and  tabulation.  The  New  England  association  had  a  constitution,  offi- 
cers, &c,  and  a  staff  of  observers  scattered  over  the  State.  The  olject  was  the  study  of 
atmospheric  phenomena  in  New  England.  It  welcomes  to  membership  all  persons  in- 
terest^ in  meteorology,  whether  they  took  observations  or  not  It  published  its  own 
bulletin  containing  its  records,  and  the  society  co-operated  with  the  Signal  Service  in 
publishing  its  results  and  predictions.  It  had  no  State  aid;  it  was  supported  by  the  fees 
of  its  membership  and  certain  funds  which  the  organization  had  been  fortunate  enough 
to  obtain.  The  organization  hoped  to  secure  State  recognition.  The  matter  of  investi- 
gation and  discussion  of  meteorological  data  should  be  considered  as  well  as  the  taking 
of  observations. 

With  regard  to  the  last  point  suggested  the  chairman  spoke  as  follows:  It  occurred  to 
him  that  there  might  be  difficulty  in  securing  State  appropriations  to  a  society.  An 
appropriation  to  a  State  system  or  a  bureau  was  one  thing,  and  an  appropriation  to  a 
society  engaged  in  purely  scientific  work  was  another.  In  his  own  State  he  knew  that 
while  sev^ul  societies  labored  hard  to  procure  appropriations  from  the  legislature  they 
have  always  failed. 

Mr.  Davis  said  they  had  the  difficulty  of  having  to  meet  several  legislatures.  They 
have  had  boards  of  health  or  agriculture,  and  in  combining  with  those  boards,  by  the 
society  virtually  giving  its  work  to  the  State,  they  got  some  support  in  return. 

Lieutenant  Dunwoody  stated  that  he  had  had  some  experience  in  endeavoring  to 
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care  the  oiganizatioii  of  State  weather  services,  and  several  bills  had  been  presented  to 
Tuions  legislatures,  and  although  they  had  considerable  hope  when  they  presented  them, 
all  the  bills  failed.    The  State  legislatures  could  not  be  depended  upon  to  support 
these  services.    They  had  many  encouraging  reports  from  these  services  about  two  years 
ago,  but  their  hopes  were  blasted  by  the  want  of  appreciation  on  the  part  of  the  intelli- 
gent legislator.    They  had  made  light  of  it,  and  had  laughed  at  it,  and  they  did  not  seem 
to  appreciate  its  value.    He  had  worked  with  these  services  with  a  view  to  securing 
State  aid,  knowing  that  it  would  quadruple  the  value  of  the  Signal  Service  work  to  the 
coontzy.    One  dollar  expended  in  telegraphing  to  these  services  would  be  worth  thousands 
of  dollars  to  the  States.    Send  these  Signal  Service  reports  out  to  cities  where  no  one 
is  to  take  charge  of  them,  and  nothing  will  be  done  in  the  way  of  distributing  them. 
He  hoped  to  get  more  favorable  action  from  the  legislatures  during  the  coming  year. 
In  the  mean  time  all  the  Signal  Service  could  do  to  aid  in  supporting  these  services  was 
to  famish  the  franked  envelopes  and  blank  forms.    The  Signal  Service  had  supplied 
several  rain-gauges  to  certain  States,  to  Tennessee,  Ohio,  &c    Professor  Mell  had  organ- 
ised his  service  without  any  material  State  aid,  and  the  Signal  Service  sends  him  the 
indications  by  telegraph,  and  he  had  received  the  co-operation  of  railroads  in  dissemi- 
nating the  information.    This  is  one  of  the  prime  objects  of  the  Signal  Service.    It  is  an 
important  and  interesting  work.    They  were  accumulating  data  in  Washington,  and 
the  service  was  unable  to  give  the  results  to  the  i>eople  for  want  of  facilities.    The 
Associated  Press  did  not  reach  certain  localities,  and  the  State  services  could  be  of  great 
ine  in  this  respect,  and  he  hoped  they  would  be  able  to  increase  the  number  of  organizo- 
tioos.    The  plan  to  pay  the  observers,  as  was  done  by  Professor  Baker  in  Michigan, 
might  be  a  good  one.    The  organization  in  Iowa  is  very  similar  to  the  one  in  Ohio,  but  not 
80  well  supported.    He  was  sony  that  a  representative  of  the  service  was  not  present 
This  service  had  a  good  mode  of  making  its  reports;  they  are  well  tabulated  and  dis- 


llr.  Houston  suggested  that  in  those  States  where  State  aid  could  not  be  obtained, 
thej  might  get  aidfh>m  the  State  in  an  indirect  way.    It  had  been  done  in  Indiana. 

Hr.  I^vis  said  they  had  gone  on  for  more  than  a  year  in  New  England  without  ask- 
ing State  aid,  but  they  now  propose  to  ask  for  funds  to  be  disbursed  through  the  agri- 
cnltoral  societies  of  the  State. 

Kr.  Mell  said  that  in  Alabama  he  had  made  no  direct  appeal  to  the  legislature.  He 
had  resorted  to  other  means.  The  State  Agricultural  and  Technological  College,  at 
Auburn,  with  which  he  was  connected,  has  an  appropriation  from  the  General  Govern- 
ment; besides  that,  the  State  government  had  given  it  about  $30,000  for  the  purpose  of 
tdentific  investigation.  He  prevaUed  upon  the  board  of  trustees  to  give  him  a  sufficient 
ainoant  of  money  to  publish  his  monthly  bulletin.  Connected  with  the  college  was  a 
printing  establishment  worked  by  the  students,  and  he  put  these  boys  to  work  on  the 
bulletin,  and  the  form  of  bulletin,  cards,  &c.,  shown  was  the  resnlt  of  the  students'  work. 
He  could  issue  all  the  bulletins  necessary  in  that  way.  Many  of  his  observers  wanted 
pay  for  the  work  they  were  doing.  Of  course,  they  could  not  do  this.  He  proposes  at 
the  next  session  of  the  legislature  to  make  a  forcible  appeal  for  recognition,  and  he  had 
•ome  reason  to  suppose  that  he  would  be  successful. 

Uentenant  Dunwoody  stated  there  was  a  bill  before  Congress  to  appropriate  a  large 
mm  of  money  to  enable  the  Chief  Signal  Officer  to  distribute  the  weather  indications 
by  means  of  signals,  &o.  If  such  a  bill  as  that  became  a  law,  there  will  be  no  trouble 
About  the  State  weather  services,  because  the  Signal  Service  would  have  the  money  to 
spend,  say  ^,000  in  each  State,  and  each  State  would  have  a  substantial  organization, 
ind  probably  a  signal  man  to  assist  in  collecting  and  discussing  their  data.  He  did  not 
know  of  an  appropriation  before  Congress  that  would  be  more  acceptable  to  the  people 
ofthecountry  or  more  beneficial.  He,  however,  did  not  think  it  would  be  favorably 
eonaiderBd.  A  bill  ha  d  been  introduced  by  Mr.  Cabell  for  a  large  amount  of  money  for 
the  purpose  of  enabling  the  Chief  Signal  Officer  to  telegraph  the  indications  to  the  post- 
oflkes,  &C.,  throughout  the  country.  If  there  is  any  opportunity  or  chance  for  success 
IB  this  matter,  it  will  solve  the  question  of  State  weather  services,  and  there  would  be 
State  services  in  every  State  inl^e  Union. 

Ueotenant  Woodruff  said,  in  reference  to  the  bill  spoken  of  by  Lieutenant  Dunwoody, 
that  as  it  was  a  measure  of  so  mudi  importance  to  the  interest  of  the  State  weather  ser- 
▼itts»  and  to  the  peopleof  the  State  themselves,  it  would  be  very  proper  for  the  represeu- 
titives  of  the  State  services  present  to  see  what  they  could  do  to  enable  the  bill  to  be- 
come a  law,  that  is,  they  should  take  such  action  as  to  impress  upon  their  representatives 
in  Congress  the  necessity  for  the  passage  of  such  a  bill.  The  State  services  shoald  use 
tbdr  influence  in  having  the  bill  passed.  There  is  no  doubt  but  that  the  money  would 
be  of  very  great  assistance  in  the  direction  referred  to. 

The  chaur  said  if  there  was  no  further  discussion  upon  the  general  qaestion  under  oon- 
lidenUion,  there  were  two  special  questions  yet  to  be  considered  to  which  he  had  al- 
w^y  referred. 
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There  being  no  objection,  discussion  of  the  general  question  of  organization  of  State 
weather  services  was  closed  without  action. 

The  chair  then  laid  before  the  conference  the  special  topic :  *'The  relation  of  Tolnn* 
tary  observers  to  the  Signal  Service  and  the  State  weather  service  in  States  where  local 
services  are  established. 

Mr.  Davis  stated  that  as  he  had  suggested  the  question  in  that  form  he  would  give 
his  reasons.  It  seemed  to  him  there  was  a  necessity  for  the  voluntary  observers  to  con- 
tinue to  report  to  the  chiefs  of  the  local  services,  and  in  the  cases  of  new  volnntaiy  ob- 
servers it  was  an  aid  to  the  local  services,  and  they  should  be  officially  requested  to  re- 
port to  these  services,  because  the  services  are  just  so  far  discredited  in  the  eyes  of  the 
local  observers.  The  conference  ought  to  take  some  such  action.  He  inquired  whether 
the  policy  of  the  Signal  Office  was  settled  in  that  respect,  and  if  so,  in  what  direction  was 
it  settled. 

Lieutenant  Dunwoody  said  with  regard  to  the  organization  of  the  State  services,  it 
was  originally  intended  to  transfer  the  yoluntary  observers  to  the  State  services  as  soon 
as  they  were  properly  organized.  He  thought  it  was  very  well  to  carry  out  that  line  of 
action;  and  that  would  be  the  iK>licy  of  the  Signal  Office.  But  as  there  were  a  number 
of  States  where  local  services  do  not  exist,  it  would  be  necessary  for  the  office  to  continue 
their  voluntary  observers  in  those  States. 

Mr.  Davis  said  if  such  was  the  case  the  conference  need  take  no  action  upon  the  sub- 
ject. His  society  would  like  to  be  recognized  as  the  local  authority  in  the  New  England 
States. 

There  being  no  fhrther  discussion,  the  question  under  consideration  was  passed  over 
without  action. 

The  conference  then  considered  the  last  suggested  topic :  *'How  far  voluntary  ob- 
servers and  the  State  weather  services  should  make  separate  reports  to  the  Chief  Signal 
Officer  for  the  Monthly  Weather  Review,  and  how  &r  these  should  be  made  by  the  chieft 
of  the  services." 

Mr.  Upton  said  that  as  he  bad  suggested  the  topic  it  would  be  well  for  him  to  state 
the  reason  for  bringing  it  up.  It  had  been  made  necessary  by  the  facts  brought  out  by 
the  last  question  discussed.  The  difficulty  in  New  England  was  that  some  observers 
reported  to  his  service  and  some  to  the  Chief  Signal  CMficer,  and  there  was  a  third  olass 
who  reported  to  another  body.  If  all  the  voluntary  observers  reported  to  the  chieib  of 
the  local  services,  and  the  Chief  Signal  Officer  received  all  his  r^rarts  finom  the  local 
cbiefe,  the  difficulty  would  be  obviated.  The  question  of  documents,  which  these  vol- 
untary observers  received  in  return  for  their  reports,  was  a  source  of  difficulty.  If  the 
documents  were  turned  over  to  the  chiefii  of  the  various  services  and  by  them  sent  out 
to  their  voluntary  observers,  that  would  do  away  with  this  difficulty.  If  these  observers 
reported  to  the  Chief  Signal  Officer  they  got  these  documents  treOy  while  if  they  wonld 
report  to  the  local  chiefr  tiiey  would  not  get  them,  because  the  chiefs  have  usually  not 
enough  to  go  around.  The  twenty-five  documents  received  by  the  New  England  service 
were  sent  to  those  observers  who  do  nob  receive  them  from  the  Chief  Signiu  Officer.  If 
the  transfer  of  these  documents  to  the  State  services  for  distribution  could  be  arranged 
the  plan  of  having  all  voluntary  observers  report  to  the  local  services  could  be  com- 
plete. 

Lieutenant  Woodruff  said  it  seemed  to  him  that  the  question  of  documents  was  a  little 
matter  of  detail  that  could  be  r^^lated  in  the  Signal  Office.  If  the  chieft  of  the  State 
services  sent  in  lists  of  their  obs^ers  to  the  Chief  Signal  Officer  the  publications  could 
be  mailed  the  chiefs  from  the  Signal  Office.  If  the  plan  was  brought  to  the  attention 
of  the  Chief  Signal  Officer  he  would  certainly  agree  to  it 

There  being  no  further  discussion,  the  president  declared  the  consideration  of  the  sub- 
ject closed  without  action. 

Mr.  Fuertes  inquired  if  there  were  any  means  provided  for  publishing  the  proceedings 
of  the  conference. 

The  chair  stated  that  it  was  the  intention  to  turn  over  the  report  of  the  proceedings 
to  the  Chief  Signal  Officer  to  publish  as  a  part  of  his  annual  report,  and  it  might  possi- 
bly be  printed  in  pamphlet  form. 

Mr.  Upton  said  undoubtedly  a  summary  of  the  proceedings  would  be  printed  in  the 
American  Meteorological  Journal. 

Mr.  Davis  asked  that  the  secretary  be  authorized  to  publish  in  certain  scientific  jour- 
nals an  abstract  of  the  proceedings  and  account  of  the  action  taken  by  the  conference 
on  certain  subjects. 

Mr.  Upton  moved  that  the  secretary  have  authority  to  publish  in  such  sdentific  jour- 
nals he  chose  such  abstracts  of  the  proceedings  of  the  conference  as  he  tliought  de^rable 
or  suitable. 

The  motion  was  adopted. 
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The  dudr  annomioed  the  names  of  Profeason  Mendenhall  and  Faertes,  Lleatauant 
j^nnwoodj,  ProfeBSOis  Upton  and  Payne  as  ^e  committee  on  the  permanent  organiza- 
tion of  the  conference.  The  chair  said  tbe  pbject  of  this  committee  implied  the  meet- 
ing of  the  conference  again,  and  it  had  been  suggested  that  when  the  adjournment  of  the 
present  session  took  place  it  be  to  meet  at  the  call  of  tbe  committee  (m  permanent  or^ 
guization,  and  if  ^ere  was  no  objection  it  would  be  so  understood. 

There  was  no  objection,  and  it  was  so  ordered. 

The  diair  inquired  if  there  was  any  further  business  to  be  brought  before  the  confer- 
ence. The  chair  thought  it  was  right  that  the  thanks  of  the  conference  be  extended  to 
the  director  of  the  National  Museum  Ibr  his  courtesies  to  the  conference. 

The  following  motion  was  then  adopted : 

That  the  thanks  of  the  conference  be  extended  to  the  director  of  Hie  National  Museum, 
thitough  the  chairman,  for  providing  a  place  of  meeting  for  the  conference. 

lieutenant  Dunwoody  suggested  that  the  chair  invite  the  members  of  the  conference 
to  visit  the  Si^oal  Office  on  the  following  day. 

The  chair  stated  he  was  glad  to  have  an  opportunity  of  extending  the  invitation,  and  . 
hoped  that  the  members  of  the  conference  remaining  over  would  visit  the  office  of  the 
Chief  Signal  Officer  on  the  next  day. 

The  <£air  felt  complimented  in  being  selected  to  preside  over  the  conference,  and  it 
had  been  a  pleasure  to  him  to  preside  over  their  deliberations.  It  had  been  a  very  proQir 
able  session. 

Lieutenant  Woodruff  moved  that  the  thanks  of  the  conference  be  extended  to  the  chair- 
man and  secretary  for  the  efficient  manner  in  which  they  had  performed  tlieir  duties. 

The  motion  was  adopted. 

The  oonfeienoe  then  adjourned  to  meet  at  the  call  of  the  committee  on  permanent 
organization. 

Febbuaby  30,  1886. 

Deab  Sib:  I  regret  to  be  compelled  to  state  that  it  will  be  impossible  forme  to  attend 
the  meeting  of  the  chie&  of  the  State  weather  services  and  of  meteorologists  called  by 
yonr  invitation  for  the  24th  and  25th  instants. 

My  interest  is  rather  in  climatology  than  in  meteorology  proper,  and  I  am  hardly  pro- 
pped to  make  suggestions  or  discuss  the  questions  which  relate  to  the  work  of  observing 
and  recording  phenomena  of  weather.  There  is  an  important  suggestion  however  about 
the  proper  location  of  stations  which  I  venture  to  make,  and  it  may  be  one  of  the  sub- 
jects for  your  discussion,  since  the  end  of  meteorology  is  the  elucidation  of  the  factors 
of  climate. 

I  have  inclosed  a  short  communication  on  the  New  York  State  stations  and  their  geo- 
gn^hical  position,  which  may  be  of  some  value  as  suggesting  our  needs. 
Tours,  respectfully, 

JOHN  C.  SMOCK. 

General  W.  B.  Hazbn, 

Ckkf  Sigma  Officer,  U.  8,  A, 

THB  NEW  YOBE  WEATHEB  STATIONS. 

The  importance  of  geographical  positions  in  the  selection  of  meteorological  stations  is 
well  illustrated  in  New  York.  The  number  of  stations  from  which  reports  are  now  re- 
oelTed  by  the  Signal  Office,  the  War  Department,  and  the  New  England  Meteorological 
Society  is  twenty-six.  If  that  number  of  stations  were  quadrupled  it  would  not  be  too 
large  for  so  diversified  a  surface  and  so  extensive  a  territory. 

A  station  for  each  450  square  miles  would  not  be  too  close. 

At  present  the  average  area  per  station  is  1,800  square  miles. 

But  the  irr^n^lar  distribution  makes  it  practically  a  much  larger  area. 

In  the  appended  table  these  26  stations  are  grouped  according  to  the  several  well  de- 
fined and  natural  subdivisions  of  the  State. 

There  are  10  such  divisions  or  districtB,  and  they  have  stations  in  them  as  follows: 

First,  the  maritime  or  Atlantic  coast  district,  consisting  of  Long  Island,  Staten  Island, 
New  York,  and  parts  of  Rockland  and  Westchester  Counties;  has  now  six  stations. 

Four  of  them  aro  within  5  miles  of  New  York  City  Hall;  and  Long  Island  (120  miles 
long)  has  one  station,  outside  of  Brooklyn. 

^e  Hudson  Highlands,  consisting  of  an  elevated  belt  stretching  from  New  Jersey  to 
Connecticut,  nearly,  has  two  only,  neither  of  which  can  be  considered  as  being  in  repre- 
amtative  locations. 

The  long  Hudson  Champlain  VaU^,  stretching  north  to  Canada,  has  thiee,  or  if  Flatlih 
Imxg  be  indndadi  A>ttr  stations. 
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ThA  Catskill  Plateau,  which  rises  ih>m  1,000  to  4,000  feet  above  the  ocean  (a  mean 
of  at  least  2,000  feet)  and  which  may  be  said  to  indnde  the  oonntiy  soathwest  to  the 
Pennsylvania  line,  and  west  into  the  Sosqnehanna  watershed,  has  one  station. 

In  the  Mohawk  Valley  there  are  none,  and  so  in  the  large  Adirondack  region  tbtm 
are  no  stations  which  report  observations. 

Plattsbnrg  (if  not  assigned  to  the  Champlain  Valley)  becomes  the  sole  lepresoitative 
for  the  Saint  Lawrence  Valley  below  Lake  Ontario. 

In  the  Lake  Shore  beltthere  are  several  stations  of  the  Signal  Office  of  the  United  States, 
and  three  voluntary  observers. 

This  district  may  be  said  to  be  the  best  cared  for  in  the  State.  In  what  has  been 
termed  the  ''central  belt,"  the  country  back  from  the  lakes  and  extending  to  the  soath- 
em  plateau  counties,  there  are  three  stations. 

The  southern  counties  occupying  the  Pennsylvania  border  and  elevated  1,000  to  52^000 
feet  above  tide  level,  have  four  stations. 

The  inadequacy  of  the  stations,  as  now  located  to  represent  the  districts,  has  been 
shown  in  that  there  are  two  districts  which  are  without  stations,  and  three  have  (prac- 
tically) one  each  only. 

The  climate  of  our  mountainous  regions  is  neglected,  so  far  as  observations  which  axe 
now  being  taken  are  concerned.  In  view  of  this  deficiency  I  have  thought  that  possibly 
the  Signal  Office  might  be  desirous  of  knowing  of  it  and  might  consider  the  suggestion 
of  making  some.effi)rtB  to  solicit  the  assistance  of  other  voluntary  observers  in  addition 
to  those  now  on  its  list  in  States  where  no  State  weather  service  exists. 

The  inauguration  of  such  service  in  the  State  of  New  York  is  a  matter  of  considera- 
tion, and  to  be  hoped  for  speedily,  but  until  that  time  it  is  necessary  to  use  all  the  agen- 
cies at  hand;  and  these  are  nearly  all  in  the  service  of  the  United  States  Si^ial  Office. 

If  that  office  can  affi>rd  ns  any  further  or  more  material  help  in  the  establishment  of 
new  stations,  carefhlly  located,  it  will  do  a  good  work  in  Airthering  the  study  of  the  cli- 
mate of  the  State. 

None — In  the  appended  tabular  statement  the  second  column  gives  the  names  of  Uie 
districts;  the  third,  the  list  of  stations;  the  fourth,  the  number  of  the  stations  per  dis- 
trict; and  the  last  column  the  department  or  society  to  which  the  stations  report. 

New  York  meteorological  stations,  1885  and  1886. 

[8. 8.  V. :  Siflrnal  Seryioe  Volnntary  Obseirer.    N.  B.  M.  S. :  New  BnglAnd  Meteorologfoal  Society. 

MIL  Pott:  United  States  Military  Post.    8.&:  Slffnal  Servioe.] 
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Post-Officb  Dbpabtmemt, 
Office  of  Assistant  Attobnsy-Genskal, 

WasfiingUm,  D.  C,  March  17,  1886. 

Snt:  The  oommnnication  of  General  W.  B.  Hazen,  Chief  Signal  Officer,  United  States 
Amy,  of  date  Jannaiy  28,  ultimo,  was  this  day  referred  to  me  with  directions  to  advise 
upon  the  qnestions  therein  presented  as  to  the  extent  of  the  right  to  nse  the  penalty 
envelope  for  the  purposes  of  collecting  information  by  officers  of  the  Signal  Service. 

General  Hazen  bqjs  that  the  Signal  Service  has  been  co-operating  with  a  number  of 
local  services  in  the  various  States.  These  services  are  the  agents  of  the  Signal  Service; 
they  are  voluntary  observers  of  the  Signal  Service  and  the  reports  are  collected  at  the 
State  centers  and  transmitted  to  the  office  of  the  service  at  the  War  Department. 

These  State  services,  as  I  understand,  are  under  the  charge  of  chiefs,  who  organize 
corps  of  observers  in  the  several  portion  of  the  State:  the  latter  report  to  the  State  chie&, 
who  compile  and  forwiurd  their  reports  to  the  Signal  Office. 

The  use  of  the  official  or  x>enalty  envelope  is  required  in  forwarding  as  well  as  in  the 
ooUecUon  of  these  reports.  Prom  the  information  thus  obtained  is  compiled  or  prepared 
a  summary  which  is  published  in  a  monthly  bulletin  by  authority  of  the  Secretuy  of 
Wiur.  The  question  presented  is  whether  this  use  to  the  extent  desired  is  authorized  by 
law. 

The  State  agencies  and  the  corps  of  "voluntary  observers"  cannot  be  said  to  be 
"offioeia  of  the  United  States  Government."  Though  they  render  valuable  service  in 
collecting  and  furnishing  information  of  a  public  and  official  character,  they  are  but 
inofficial  volunteers  vTith  none  of  the  liabilities  or  responsibilities  of  an  officer.  The  act 
of  Jnly  5,  1884  (23  Stat.  158),  provides  '*  that  any  Department  or  officer  authorized  to 
use  the  p^ialty  envdopes  may  inclose  them  with  return  address  to  any  person  or  persons 
fnm.  whom  official  information  is  desired,  the  same  to  be  used  only  to  cover  such  official 
inlbrmation  and  indorsements  relating  thereto." 

This  proYlsion  would  authorize  the  Chief  Signal  Officer  or  any  officer  of  his  corps 
diaiged  with  the  duty  of  collecting  such  Information,  to  request  it  to  be  furnished  from 
a  private  citizen  or  person  not  an  officer  of  the  Government,  and  furnish  him  official 
envelopes  properly  addressed.  But  it  confers  no  authority  to  furnish  these  penalty 
envelopes  vvith  no  return  address  thereon  to  local  agencies  or  officers  of  the  Govern- 
ment, to  be  by  them  distributed  to  other  subagendes  or  non-official  persons.  Such  a  use 
is  not  within  the  purview  of  the  act  as  it  now  stands,  and  the  most  liberal  rule  of  inter- 
pretation cannot  extend  it  so  far.  An  officer  can  fhmish  return  envelopes  with  return 
address  to  any  unofficial  person  from  or  through  whom  he  desires  official  information, 
hat  he  cannot  fbmish  such  unofficial  person  an  unlimited  supply  of  envelopes  to  be  by 
1dm  used  in  making  inquiries,  and  collecting  information  upon  the  same  subject,  and  to 
beitamished  by  him  to  other  unofficial  persons  to  correspond  with  him,  so  that  he  may 
oompile  the  results  of  their  information  and  send  it  to  the  Signal  Office. 

It  may  be  very  desirable,  and  for  the  public  interest,  to  make  all  these  matters  relating 
to  the  weather  service  free  of  postage  by  extending  to  it  the  right  to  use  all  penalty  en- 
vdopes  ^t  may  be  necessary  in  collecting  information,  but  I  am  forced  to  the  conclu- 
sion that  the  statute  must  be  changed  in  order  to  confer  the  authority.  Its  present  terms 
cunot  be  stretched  so  f^. 

These  views  are  in  harmony  with  several  opinions  fhmished  to  this  Department  by 
the  Attomey-Genend. 
Very  lespectfiilly, 

EDWIN  E.  BRYANT, 
Assistant  Attornqf-Qeneral  Post-Office  DepetrtmenL 

Hon.  WnJLiAM  P.  Vilas, 

Postmagter-Oeneral. 

A  true  copy. 

B.  M.  PURSSELL. 
Sec<md  Lieutenant,  Signal  Corps^  U,  8,  Army, 

Post-Office  Department, 
Office  of  the  Posthasteb-Genebal, 

Washington,  J),  C,  March  18,  1886. 

Sib  :  Your  communication  of  the  28th  of  January,  in  regard  to  the  use  by  voluntary 
observwB  of  penalty  envelopes,  was  received  by  me  but  two  days  ago.  In  response  thereto 
I  tuBmit  to  yoa  a  copy  of  the  opinion  of  the  Assistant  Attorney-General  of  this  Depart- 
ment^ firom  which  you  will  see  that  the  use  of  such  envelopes  as  you  inclosed  a  sample 
<  and  the  manner  in  which  you  speak  of  their  being  used,  is  illegal  and  cannot  be  per- 
^ttid.  The  extent  to  which  the  law  authorizes  your  office  to  send  out  envelopeais  to 
.iflM  tte  epportoaily  te  rq^  to  sooh  inqoixies  as  yoa  may  directly  pnt^  bat  it  is  eih 
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tirely  inadmissible  to  place  envelopes  in  the  hands  of  unofficial  peisons  to  use  at  their 
discretion.  In  order  to  authorize  the  use  of  the  envelope  in  the  manner  in  which  yon 
desire  it  l^islation  should  be  secured. 

Very  respectfully,  

WM.  F.  VILAS, 
Postwuuter-GtnemL 

Brig.  Gen.  W.  B.  Hazen, 

Chief  Signal  Officer,  U,  8,  Army, 

A  true  copy. 

B.  M.  PURS8ELL, 
Second  lAeuienantf  Signal  Corps,  U,  S.  Armf. 

[H.  R.  9696.    In  the  Houm  of  EepresentoUves,  July  19,  ISSS.    Read  twioe,  referred  to  the  GommSttoe 

on  the  Poet-Offlce  and  Poet-Roada,  and  ordered  to  be  printed.] 

Mr.  Oaldwsll  introduced  the  following  bill : 

A  BILL  authorising  the  tranamlMion  of  weather  reports  through  the  mails  firee  of  postage. 

Be  it  enacted  by  the  Senate  and  ffouae  of  BepreaentaUves  of  ike  United  States  of  America  in 
Congress  assembled^  That  the  provisions  of  the  fifth  and  sixth  sections  of  the  act  entitled 
*' An  act  establishing  post-roads,  and  for  other  purposes,"  approved  March  3,  1877,  for 
the  transmission  of  official  mail  matter,  he,  and  is  hereby,  extended  to  all  observera 
and  agents  co-operating  with  the  Signal  Service  in  collecting  meteorological  reports  for 
the  benefit  of  commerce  and  agrictuture;  and  that  all  official  mail  matter  relating  to 
v^eather  reports  may  be  transmitted  throng  the  malls  free  of  postage,  the  envelopes  con- 
taining said  mail  matter  in  all  cases  to  bear  an  appropriate  indorsement  of  the  name  and 
address  of  the  observer  from  whom  the  same  is  transmitted,  under  the  words  '*  official 
business  weather  reports*'  with  a  statement  of  the  penalty  ibr  their  misuse. 

[S.  TOOL    Forty-ninth  Oongreai,  first  aeasion.    In  the  Senate  of  the  United  States,  Bfarch  80,  IfiSBw] 

Mr.  CoKOXB  Introduced  the  following  bill:  which  wa«  read  twice,  and  referred  to  the  Committee 

on  Post-offices  and  Post-Roads. 

A  BILL  authorising  the  transmission  of  weather  reports,  storm,  and  flood  warnings,  and  the  an- 
nouncement of  the  approach  of  cold  waves  through  the  mails  free  of  postage. 

Bi  a  enacted  by  the  Senate  and  Souse  of  Bepreseniaiives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  provisions  of  the  fifth  and  sixth  sections  of  the  act  en- 
titled *'An  act  establishing  post-roads,  and  for  other  purposes,  *'  s^proved  March  3, 1877, 
for  the  transmission  of  official  mail  matter,  be,  and  is  hereby,  extended  to  all  ol^rvers 
and  agents  co-operating  with  the  Signal  Service  in  collecting  meteorolgical  reports  for  the 
benefit  of  commerce  and  agriculture;  and  that  all  official  mail  matter  relating  to  weather 
reports,  or  containing  warning  of  the  approach  of  storms,  floods,  frosts,  or  cold  waves 
ma^  be  transmitted  through  the  maU  ftee  of  postage;  the  envelopes  containing  said 
mail  matter  in  all  cases  to  bear  an  impropriate  indorsement  of  the  name  and  oddren  of 
the  observer  from  whom  the  same  is  transmitted,  under  the  words  ''official  businesB, 
weather  reports,''  with  a  statement  of  the  penalty  for  their  misuse. 

Signal  Office,  War  Dspabtment, 

Washington  City,  September  9,  1886. 

The  indications  board  will  make  a  careful  examination  of  the  several  systems  of 
weather  signals  now  in  use,  or  proposed  for  use,  in  connection  with  the  Signal  Service, 
U.  S.  Army.  The  board  vrill  make  a  practical  test  of  the  various  systems  and  will  ex- 
amine any  reports  on  file  in  this  office  from  persons  who  have  had  experience  in  the  use 
of  signals. 

A  report  will  be  made  on  the  relative  merits  of  the  several  signal  systems  ATi^n^yi^i 
with  recommendations. 

By  order  of  the  Acting  Chief  Signal  Officer: 

J.  MITCHELL, 
Second  Lieutenant  Signal  Corps,  U.  S,  A. 

Signal  Office,  Wab  Depabtmbkt, 

Washington  City,  September  17,  1886. 

Snt:  I  have  the  honor  herewith  to  forward  the  report  of  the  indications  board  on  the 
asTwal  ^yitems  of  waaihflr  sSgnila  in  use  (ff  proposed  ibr  use.    This  tvjfoxi  Is  nuklt  in 
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aoooidanoe  with  iostractions  leoeiYed  in  Memorandum  Order  No.  233,  office  of  Chief 
Signal  Officer. 

Very  respectfoUj,  your  obedient  servant, 

H.  H.  C.  DUNWOODY, 
First  LUuienatU,  Fourth  AriiUery^  Assistant^  Frendent  of  Board. 

AcnNQ  Chief  Signal  Officeb,  U.  8.  A, 

BEPOBT  OF  INDICATIONS  BOABD  ON  THE  SEVERAL   SYSTEMS  OP    WEATHER  SIGNALS 

IN  USB  OB  PROPOSED  FOB  USE. 

In  aocordanoe  with  instructions  contained  in  Memorandum  No.  233,  office  of  Chief 
Signal  Officer,  the  indications  board  has  carefully  considered  the  several  systems  of 
weather  signals  and  made  tests  of  visibility  of  the  different  systems  under  various  con- 
ditiona  These  systems  can  all  be  classed  under  three  general  heeids:  (1)  those  employ- 
ing symbols  of  diffisring  color  and  shape  displayed  on  a  fla;;  of  uniform  ground,  as  the 
weather  signals  now  used  by  this  service;  (2)  those  employinp^  flags  of  different  colors, 
each  flag  b^ing  wholly  of  one  color;  (3)  those  employing  solid  symbols,  depending  for 
meaning  on  their  shs^,  such  as  the  '*ball,"  **drum,'*  **cone,''  system.  The  board 
found  that  even  under  the  most  favorable  conditions  the  symbols  of  the  flrst  class  were 
not  virible  to  the  naked  eye  at  a  distance  exceeding  400  yards.  Moreover,  whenever  the 
wind  is  light  these  flags  hang  in  such  a  way  that  the  symbol  displayed  thereon  is  not 
legible.    Neither  can  they  be  read  when  one  is  directly  to  the  windward  of  them. 

None  of  these  objections  applied  to  the  second  system.  The  flags  of  this  class  tested 
were  those  used  by  the  Alalxuna  State  Weather  Service.  These  fls^  could  be  read  at  a 
mnch  greater  distance  than  those  of  the  first  doss,  and,  as  only  the  color  need  be  seen 
to  give  their  meaning,  they  were  found  to  be  l^ble  when  wrapped  around  the  staff,  and 
in  all  positions  of  the  observer.  These  flags  could  be  easily  read  with  field  glasses  at  a 
distance  of  two  and  a  half  miles,  while  the  flags  of  the  flrst  class  could  not  be  distin* 
gushed,  one  from  the  other.  Solid  signals,  the  ball,  drum,  and  cone,  were  also  displayed, 
and  were  found  to  become  illegible  at  about  the  same  distance  as  the  flags  of  the  flrst 
dais.  Tliese  symbols  were  20  inches  in  diameter.  From  observation  of  a  ball  4  feet  in 
diameter,  at  a  distance  of  two  miles  and  a  half,  it  became  evident  that  if  solid  symbols 
are  emj^oyed  lliey  must  be  at  least  4  feet  in  diameter  in  order  to  be  visible  at  the  same 
distance  as  the  flags  of  the  second  class.  This  makes  them  too  bulky  and  too  expensive 
forgeneral  use. 

Tne  board  therefore  flnds  that,  considering  cost^  convenience,  and  legibility,  the  best 
ijstem  of  weather  and  temperature  signals  is  one  in  which  the  several  symbols  are  flags 
qI  solid  ooloiB,  and,  as  the  Alabama  system  is  already  in  general  use  throughout  the 
South,  the  board  recommends  that  this  system  be  adopted  by  the  Signal  Service  on  Jan- 
oaiy  1, 1887,  and  that  the  system  now  in  use  be  discarded  on  that  date.  The  board 
Afftiier  reoontmends  that  a  circular  letter  be  drawn  up  and  sent  to  all  interested  in  the 
di^klay  of  weather  and  temperature  signals,  informing  them  of  this  change  and  the  rea- 
■ons  thereibr,  and  advising  them  to  purchase  the  new  &gs  as  soon  as  those  of  the  present 
system  now  in  use  shall  ^come  worn  and  unserviceable.  In  this  way  it  is  believed  the 
chuge  can  be  effected  with  the  least  trouble  and  expense.  The  Alabama  system  of  sig- 
nals is  as  fi>llows: 

Blue  square  flag:  general  rains. 

TdUow  square  flag:  local  rains. 

White  square  flag:  iair  weather. 

Black  pennant  hoisted  above  weather  flag:  higher  temperature. 

Black  pennant  hoisted  below  weather  flag:  lower  temperature. 

Abseaoe  of  pennant  denotes  no  decided  change  in  temperature. 

The  cold-waTe  flag  at  present  is  a  white  square  flag  with  black  center. 

H.  H.  C.  DUNWOODY, 
First  Lieutenant,  Fourth  ArtiUery^  Assistant,  PriBsident, 

JOS.  S.  POWELL, 
Second  Jiieutenant,  Signal  Corps,  United  States  Army,  Assistant 

JNO.  P.  FINLEY, 
Second  Lieutenant,  Signal  Corps,  United  States  Army,  Assistant. 

J.  E.  MAXFIELD, 
Second  Lieuienanl,  Signal  Corpst  United  States  Army,  Assistant,  Recorder, 


APPENDIX  4. 

REPORT  ON  COLD-WAVE  SIGNALS. 

SiGKAL  Office,  Wab  Depabthent, 

Washinjfton  Cifsr,  June  30, 1886. 

To  the  Chief  Signal  Offices  of  tub  Abmy,  Wa$hingion  City: 

Sib:  I  have  the  honor  to  suhmit  the  following  report  npon  the  work  performed  in  oon* 
nection  with  the  system  of  cold-wave  warnings  daring  the  fiscal  year  ending  June  30, 
1886: 

The  progress  made  in  this  important  and  popular  hranch  of  meteorological  work  has 
heen  highly  saUsfiictory,  not  only  as  regards  the  accuracy  of  predictions,  hut  also  in  the 
greatly  increased  facilities  for  disseminating  the  warnings  of  the  approach  of  cold  waves. 

The  interest  manifoited  by  the  general  public  and  the  expense  incurred  by  a  large 
number  of  citizens  in  the  purchase  and  proper  display  of  oold-wave  signal  flags  suffi- 
cientlv  attest  the  value  and  importance  of  the  system,  and  I  have  no  hesitation  in  saying 
that)  judging  from  the  reports  made  by  our  observers  during  the  year  upon  the  benefits 
derived  lh>m  the  warnings  and  the  prompt  display  of  the  signal,  property  to  the  value  of 
many  millions  of  dollars  has  bem  saved. 

The  unexpected  arrival  of  sudden  changes  in  temperature  is  always  disastrous  to  the 
interests  of  persons  engaged  in  agriculture  and  stock-fiurming,  of  shippers  of  perishable 
goods,  manufactarers,  railroad  and  canal  companies,  merchants,  cotton  and  other  planters; 
and  the  purpose  of  the  Chief  Signal  Officer  in  sending  out  these  warnings  is  that  perscms 
engaged  in  all  industries  liable  to  be  affected  by  cold  weather  or  sudden  changes  in  tem- 
perature may  be  enabled  to  take  the  precautions  necessary  to  protect  theiF  interests  by 
being  informed  in  ample  time  of  the  coming  cold  waves,  which  it  is  possible  lor  the 
service  to  predict  with  an  average  accuracy  of  from  85  to  100  per  cent. 

When  it  is  expected  that  the  temperature  will  fall  suddenly  fifteen  to  thirty  degrees 
or  more  in  any  section  of  the  country,  the  oold-wave  warning  is  immediately  telegraphed 
to  selected  stations  of  the  Signal  Service,  fh>m  twenty-four  to  forty-eight  hours  in  ad- 
vance, at  which  the  cold- wave  flags  are  immediately  hoisted,  in  order  t]^at  the  public 
may  be  fully  informed.  The  information  is  then  sent  by  telephone  and  telegraph,  when- 
ever practicable,  to  all  towns  and  railroad  stations  in  the  vicinity  of  the  Signal  Service 
stations  displaying  the  signal. 

Cold- wave  signals  are  not  ordered  unless  a  temperature  of  forty-five  degrees,  or  less,  is 
expected.  When  the  temperature  is  expected  to  &11  twenty  degrees,  or  more,  in  anj  dis- 
trict, and  not  reach  forty-five  degrees,  announcement  of  coo/ «rat«  approaching  is  made  in 
the  *  *  indications. ' '    No  signals  are  displayed  for  cool  waves. 

The  cold- wave  dgnal  is  a  white  flag,  six  or  eight  feet  square, 
with  black  center  about  two  feet  square.  It  is  lowered  when  the 
wave  arrives. 

A  full  description  of  the  signal  and  the  principal  features  of  the 
system  was  published  in  the  last  annual  report  of  the  Chief  Sig- 
nal Officer. 

In  various  studies  upon  the  origin  and  movements  of  areas  of 
high  and  low  barometer  it  has  been  shown  generally  that  they 
move  almost  invariably  across  the  United  States  from  west  to  east 
The  determination  of  the  movement  of  the  area  of  low  barometer 
largely  determines  the  movement  of  the  following  high  barometer. 
Now,  most  of  the  areas  of  low  barometer  are  formed  in  the  region 
east  of  the  Rocky  Mountains,  and  as  these  areas  move  eastwardly 
the  high  moves  in,  and  we  have  accompanying  a  cold  wave  of  more 
or  less  intensity.    Even  if  the  low  area  pursue  an  abnormal  track,  the  circulation  of  the 
winds  about  the  high  and  low  is  such  as  to  produce  almost  invariably  a  decided  faU  in 
iemperatMre  if  the  low  be  eastward  of  the  high. 
124 
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A  cftiefiil  investigation  of  the  progreasiye  motion  of  cold  wayes  proves  that  they  maj 
be  divided  into  throe  daases,  as  follows: 

(1.)  Those  that  move  diroctly  across  the  country  from  west  to  east,  and  which  follow 
an  almost  invariable  path  along  the  chain  of  great  lakes  and  across  New  England;  these 
^  not  extend  to  the  States  south  of  the  Ohio  river. 

(2.)  Those  which  move  in  a  southeasterly  direction  and  cover  the  entire  country  in 
their  progress. 

(3.)  Those  which  move  southerly  from  Montana  and  Dakota  to  Texas,  thence  through 
the  Ckdf  States,  and  then  spread  easterly  over  the  Atlantic  coast  States.  It  sometimes 
occniB  with  this  class  that  the  cold  wave  is  first  felt  at  Saint  Louis  and  Shroveport  be- 
ion  being  felt  at  Saint  Paul  and  Chicago,  and  that  then  the  cold  wave  takes  the  general 
movement  eastward  of  the  second  class. 

Thero  aro  about  24  per  cent,  of  cold  waves  of  the  first  class,  54  per  cent,  of  the  second, 
and  22  per  cent,  of  the  third. 

The  following  general  results  have  been  arrived  at  since  the  b^^ning  of  the  study  of 
the  character  and  movement  of  cold  waves  in  the  United  States: 

(1)  They  appear  in  the  extreme  northwest,  and  about  86  per  cent,  originate  or  aro 
first  felt  east  of  the  Bocky  MountaiDs,  and  14  per  cent,  come  across  these  mountains. 

(2)  Their  ai^iearanoe  in  the  Northwest  is  independent  of  the  time  of  day. 

(3)  By  fiir  tiie  greatest  number  of  cold  waves  travel  across  the  country  from  Heleua, 
Mont,  to  the  Atlantic  Ocean  in  thirty- two  to  forty  hours. 

(4)  The  most  decided  changes  of  temperaturo  for  the  twenty-four  hours  occur  in  the 
afternoon,  and  this  is  particularly  true  of  the  sudden  lall  during  the  passage  of  a  cold 
wave. 

(5)  The  most  decided  and  most  severo  cold  waves  follow  severo  storms. 

(6)  The  maximum  efiect,  that  is,  the  minimum  temperaturo,  occurs  when  the  barom- 
eter is  the  highest  above  the  normal. 

The  following  extracts  from  the  roports  of  our  observers  indicate  the  value  of  this 
hnoch  of  Signal  Service  work.  The  roports  cover  the  period  from  July  1, 1885,  to  June 
30,1886: 

AbOemBj  Tex, — ^Total  number  of  sisals  displayed,  13;  justified,  11;  not  justified,  2. 
WaaingB  wero  conmdered  by  the  business  interests  genervlly  to  be  of  considerable  value. 
Priadpally  beneficial  to  dealers  in  live  stock  and  perishable  goods.  Business  men  put 
the  utmost  ocmfidenoe  in  the  warnings  issued  by  the  Chief  Signal  Officer.  (L.  R.  4605, 
Ota,  1886.) 

Albtmg^  N.  T. — ^Total  number  of  signals  displayed,  14;  justi6ed,  13;  not  justified,  1. 
Ccq^  c^  warnings  wero  Aimished  the  Delawaro  and  Hudson  Canal  Railroad  Company; 
People's  line  of  Steamers;  Schuyler  Towing  Line  of  Steamers;  Hudson  River  Telephone 
Goo^pany;  and  State  superintendent  of  canals.  Fifteen  or  twenty  towns  received  the 
wanungs  by  these  means.  The  Delawaro  and  Hudson  Canal  Railroad  Company  aro  pre- 
paring symbols  to  be  displayed  on  their  cars,  and,  when  completed,  the  warnings  will  be 
oliserved  at  ninety-one  stations  from  Bingham  ton,  N.  Y.,  to  Rutland,  Yt,  and  Rouse's 
Pdnt.  N.  Y. 

This  information  was  of  great  value  to  vessel  interests,  and  the  saving  to  dealers  in 
fish,  oysters,  firuit,  wine,  &c,  is  incalculable.    (L.  R.  4543,  Obs.,  1886.) 

AXkada^  Go, — Total  number  of  signals  displayed,  13;  justified,  10;  not  justified,  3. 
Warnings  were  ftmiished  the  Richmond  and  DanviUe  Railroad;  Geori^  Pacific  Rail- 
nad;  Western  and  Atlantic  Railroad;  Central;  and  Atlanta  and  West  Point  Railroad. 
Ertimated  number  of  towns  receiving  benefits  from  the  warnings  is  fifty.  (L.  R.  4542, 
ObB.,1886.) 

Aitffmta,  Go. — Total  number  of  signals  displayed,  15;  justified,  13;  not  justified,  2. 
Wamings  fnnushed  the  following  railroads :  Augusta  and  Knoxville;  Port  Royal  and 
Augosta;  Oibeon  and  Simdersville.  At  least  twenty-two  towns  wero  immediately  in- 
imned  of  the  approach  of  cold  waves.  Merchants  wero  especially  benefited  by  the 
warnings.     (L.  B.  4993,  Obs.,  1886.) 

Bs2liiiore,  Md. — ^Total  number  of  signals  displayed,  18;  justified,  15;  not  justified,  3. 
Waniogs  were  famished  the  Com  Exchange,  Merohants*  Reading  Room,  Branch  Hy- 
^iQgrephic  Office,  Telephone  Exchange,  Baltimore  and  Ohio  Railroad,  and  Baltimoro  and 
Ohio^  Western  Union,  and  United  Lines  Telegraph  Companies.  At  least  forty  towns  re- 
crired  the  benefit  of  the  warnings.  The  past  winter  was  unusually  severo,  and  as  thero 
are  many  interests  here  which  aro  afiected  by  sudden  temperature  changes  a  great  deal 
0^  attention  was  paid  to  the  wamings  iaaned  by  the  service.  Shipping  was  benefited 
to  the  extent  of  many  thousands  of  dollars.  The  shipments  of  perishable  fireight  were 
shongnlated  by  these 'warnings.  When  it  is  stated  that  upward  of  112,000,000  are 
tatfested  in  the  oyster-packing  business,  employing  about  45,000  hands,  some  idea  can 
te  Ibniied  of  the  loss  which  would  be  snstsdned  by  forwarding  at  an  inauspicious  time 
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the  prodnct  of  only  one  day.  Ten  or  more  yean  tj^  the  spoiling  and  someAimeB  the 
Ices  of  entile  shipments  were  frequent;  daring  last  winter  but  little  complaint  was  bend 
in  this  direction.     (L.  R.  4539,  Obs.,  1886.) 

Buffalo  J  N,  F. — ^Total  number  of  signals  displayedf  15;  all  justified.  Waniingi  wen 
famished  the  following  railroads:  Bochester,  Buffolo,  and  Pittsburg;  Erie;  LakeShooa; 
and  the  Grand  Trunk;  also  the  Western  Union  and  Baltimore  and  Ohio  Tel^gra^ 
offices,  and  the  Bell  Telephone  Exchange.  It  is  estimated  that  about  five  hundred 
towns  and  cities  received  the  benefit  of  the  warnings.  Prominent  shippeiB  of  and  deal- 
ers in  grain  and  produce  state  Uiat  their  business  was  conducted  on  the  strength  of  oar 
reports.  There  is  no  information  sent  out  ftom  the  Signal  Office  that  has  givea  better 
satisfaction  to  the  entire  community.     (L.  R.  4570,  Obs.,  1886.) 

Boston,  Mass. — ^The  total  number  of  signals  displayed,  16;  all  Justified.  Warning 
were  fhmished  the  following  railroads:  Boston  and  Maine;  Eastern;  Boston  and  Lowell; 
Old  Colony;  New  York  and  New  England;  Fitchburg;  Boston  and  Albany;  Boston  and 
Providence;  and  the  Boston,  Revere  Beach  and  Lynn.  Over  two  hundred  and  seventy- 
five  towns  and  stations  received  the  benefit  of  the  warnings.  Managers  of  telephone  ez- 
ebanges  in  Worcester,  Springfield,  Fitchburg,  North  Adai:is,  Orange,  Northampton,  and 
Palmer,  Mass.,  Lebanon  and  Manchester,  N.  H.,  and  Brattleborough,  Yt,  displayed 
cold-wave  signals  and  forwarded  the  information  to  other  cities.  About  fifty  towns  were 
fhmished  with  the  warnings  in  this  manner.  Many  members  of  the  Boston  Fmit  and 
Produce  Exchange  state  that  their  shipments  were  regulated  entirely  by  the  temperatore 

r dictions.    Fruit  dealers  always  consulted  this  office  before  making  a  shipment.    (L. 
4818,  Obs.,  1886.) 

Cairo,  III, — ^Total  number  of  signals  displayed,  21;  justified,  19;  not  justified,  %, 
Warnings  were  Aimished  the  following  railroads:  Illinois  Central;  Mobile  and  Ohio; 
Texas  and  Saint  Louis;  Iron  Mountain;  Chicago,  Yincennes  and  Cairo;  and  Cairo  and 
Saint  Louis.  The  officers  of  a  number  of  steamboat  lines  consulted  the  wanda^L 
Ffiity-eight  towns  received  the  benefit  of  the  warnings.  This  city  being  the  point  of 
call  for  all  Ohio  and  Mississippi  River  steamers,  the  ^ue  of  the  warnings  to  the  ship- 
ping  interests  of  these  rivera  cannot  be  estimated.  Shippers  of  perishable  goods  saved 
thousands  of  dollars  by  taking  advantage  of  the  informati<m  given.  (L  R.  4568,  Obs.. 
1886.) 

Charleston,  8,  C — ^Total  number  of  signals  displayed,  16;  all  justified.    The  ^^l^^ls 
of  the  South  Carolina,  Northeastern,  and  Charleston  and  Savannah  Railroad  Companies 
tele^phed  the  warnings  to  all  stations  on  their  respective  roads,  and  about  fifty  towns 
.  received  them.    The  amount  of  perishi^le  goods  saved  by  a  single  warning,  that  of  Jan- 
nary  8,  1886,  was  valued  at  $5,000.     (L.  R.  4612,  Obs.,  1886.) 

Chicago,  III. — Total  number  of  signals  displayed,  20;  justified,  15;  not  justified,  5. 
Warnings  were  furnished  the  following  railroads:  Saint  Paul,  Minneapolis  and  Omaha; 
Chicago  and  Alton;  Chicago  and  Eastern  Illinois;  Grand  Trunk;  Chicago,  Rock  IsUmd 
and  Pacific;  Chicago  and  Northwestern;  Lake  Shore  and  Michigan  &>uthem.  Five 
hundred  towns  were,  in  all  probability,  supplied  with  cold-wave  warnings  through  tb» 
medium  of  these  railroads.  This  information  was  of  special  benefit  to  dealers  in  perish* 
able  goods,  packers  and  shippers  of  fresh  meat,  brewers,  and  the  railroads.  (L.  R.  4610, 
Obs.,  1886.) 

dneinnati,  Ohio. — Total  number  of  signals  displayed,  18;  justified,  16;  not  juatifiedY  2. 
Warnings  were  fhmiahed  eleven  railrMd  oompanies.  The  signal  of  January  7,  1886» 
was  the  means  of  saving  thousands  of  dollars.  The  genial  public  placed  great  reUanee 
in  the  predictions,  and  in  every  case  made  preparations  accordingly.  (L.  R.  4606,  Obs., 
1886.) 

Cleveland,  Ohio. — ^Total  number  of  signals  displayed,  19;  justified,  18;  not  justified.  1. 
Warnings  were  furnished  the  Lake  Shore  and  Michigan  Southern  Railroad;  New 
York,  Chicago  and  Saint  Louis  Railroad;  New  York  and  Ohio  Railroad;  and  Cleve- 
land, Columbus,  Cincinnati  and  Indianapolis  Railroad.  One  hundred  stations  reoeiTed 
the  benefit  of  the  information.     (L.  R.  4393,  Obs.,  1886.) 

Columbus,  Ohio. — ^Total  number  of  signals  displayed,  18;  justified,  17;  not  justified,  1. 
Warnings  were  fhmished  the  <Sciota  Valley  Railroad;  Columbus  and  CindniuUi  lUd- 
land  Railroad;  Columbus,  Hocking  Vall^  and  Toledo  Railroad.  Eighty-five  statioiis 
received  the  benefit  of  the  warnings.  Cold-wave  signal  fiags  were  displayed  on  the  esa 
of  the  Columbus  and  Cincinnati  Midland  Railroad,  Columbus,  Hocking  Yall^  and 
Toledo  Railroad,  and  Cleveland.  Mount  Vernon  and  Delaware  Railroad.  (L.  R.  4467, 
Obs.,  1886.) 

Des  Moines,  Iowa. — ^Total  number  of  signals  displayed,  20;  justified,  17;  not  justified,  S. 
Warnings  were  furnished  the  Chicago,  Rock  Island  and  Pacific  Railroad:  Chicago  and 
Northwestem  Railroad;  Osoeola  and  Southern  Railroad,  and  Wabash  and  Saint  Louis 
Biilrosd.    The  information  was  distributed  by  the  railroad  companies  and  thn  TTrstum 
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UnioD  Telegraph  Company  to  four  hundred  and  forty-three  points,  eomprisiug  nearly  all 
the  important  towns  in  Iowa.  Large  shipments  of  perishable  goods  were  saved,  and  a 
loss  of  several  thousand  dollars  prevented  by  means  of  these  warnings.  (L.  R.  4672, 
Obs.,  1886.) 

DdToit,  Mich, — Total  number  of  signals  displayed,  17,->  justified,  16;  not  justified,  1. 
The  cold- wave  signal  was  displayed  by  interested  citizens  in  forty-seven  leading  cities  in 
Michigan.  The  warnings  were  furnished  sixty-four  stations  by  the  different  railroad 
companies.  No  shipments  of  fruit,  potatoes,  or  perishable  articles  were  made  during 
the  progress  of  a  cold  wave,  and  an  aggregate  of  f  1,000,000  worth  of  property  has  been 
asved  to  shippers  and  citizens  of  Michigan  by  the  timely  warnings.  (L.  R.  4671,  Obs., 
1888.) 

Grind  Baven,  Mich, — ^Total  number  of  signals  displayed,  14;  justified,  9;  not  jtis- 
tifled,  5.  The  signal  was  displayed  by  interested  citizens  iu  fourteen  leading  cities,  and 
the  information  distributed  to  one  hundred  and  thirty-two  towns  by  the  rsalroad  com- 
panies. It  is  estimated  that  41,000  persons  engaged  in  farming,  horticulture,  &c, 
derived  benefit  from  these  warnings.     (L.  R.  4615,  Obs.,  1866.) 

JackBonvSle,  Flo, — ^Total  number  of  signals  displayed,  15;  justified,  14;  not  justified,  1. 
The  railroad  companies  distributed  the  warnings  to  one  hundred  and  fifteen  towns  in 
the  State.  They  were  of  great  benefit  to  the  orange  and  vegetable  growers.  ( L.  R.  4544, 
Obs.,  1886.) 

Leavenworth^  Kan», — ^Total  number  of  signals  displayed,  21;  justified,  18;  not  justified, 
3.  The  warnings  were  sent  to  one  hundred  and  twen^-five  towns  through  the  co-opera- 
tion of  the  railroads.  A  single  display  resulted  in  saving  several  car-loads  of  iK>tatoes. 
(L.R.  4676,  Obs.,  1886.) 

Memphis,  Tenn, — ^Total  number  of  signals  displayed,  19;  justified,  16;  not  justified,  3. 
Warnings  were  distributed  by  the  railroads,  telegraph,  and  telephone  companies  to  two 
hundred  and  fifty-two  towns.  The  information  of  approaching  cold  weather  was  of 
advantage  in  the  care  of  crops  and  stock,  and  of  perishable  ^oods  in  houses,  stores,  and 
in  transit;  also  in  the  protection  of  plants  and  water-pipes,  in  treating  the  sick,  and  in 
fjoasaX  matters  of  health.     (L.  R.  4710,  Obs.,  1886.) 

iMUt,  AkL — ^Total  number  of  signals  displayed,  9;  justified,  8;  not  justified,  1. 
Displays  were  highly  appreciated  and  have  bec^  of  great  benefit.  Mr.  John  G.  Friend, 
aeeretaiy  of  the  Mobile  County  Gardeners'  Association,  states  that  the  cold- wave  dis- 
pUiys  resulted  in  a  saving  to  the  gardeners  in  hi^  county  of  $50,000.  (L.  R.  4613,  Obs., 
1896.) 

NasktiOe,  Tsnn, — ^Total  number  of  signals  displayed,  18;  justified,  16;  not  justified,  2. 
Thewamin|Q9  were  distributed  by  the  railroad,  telegraph,  and  telephone  companies  tosixty- 
tiiree  towns.  Signal  &ig8  were  displayed  at  eleven  points  in  Nashvilleand  adjacent  towns. 
The  information  was  telephoned  to  fifty-seven  merchants,  farmers,  stock-brokers,  florists, 
SDd  gaideners  in  Nashville  and  vicinity,  and  the  warnings  were  bulletined  at  forty-two 
prominent  points  throughout  the  city.  The  information  of  approach  ing  cold  waves  proved 
of  untold  value  and  b^efit  to  farmers,  stock-breeders,  gardeners,  florists,  pork-packers, 
Imildeis,  ketones,  and  to  commercial  interests  generally;  thousands  of  water-pipes  were 
protected,  cattle  comfortably  housed,  and  fruit  and  commission  merchants  saved  their 
itock.  Citizens  spoke  in  the  highest  termsof  the  great  benefits  accruing  from  this  branch 
ofSgnal  Service  work,  and  unprecedented  demands  have  been  made  for  the  information 
from  merchants  and  farmers  living  in  the  suburbs  and  surrounding  towns.  Not  a  single 
fot  prediction  &iled  during  the  season,  nor  did  any  frost  occur  which  was  unan- 
Mmced.    (L.  R.  4714,  Obs.,  1686.) 

New  OrteanSf  La. — Total  number  of  signals  displayed,  13;  justified,  10;  not  justified,  3. 
About  ninety  stations  and  towns  received  the  benefit  of  the  warnings  through  the  rail- 
ntd  and  telephone  companies.  The  signal  was  displayed  by  interested  citizens  in 
eif^teoi  towns  in  Louisiana.  This  information  was  of  great  benefit  to  sugar  planters,  and 
an^e  warning  was  given  in  time  to  save  them  thousands  of  dollars.  The  amount  of 
property  s&Tcd  in  this  State  during  the  season,  would  carry  on  the  entire  frost- warning 
ttrvice  for  the  next  ten  years.     (L.  R.  4574,  Obs.,  1886.) 

Kew  York  City. — Total  number  of  signals  displayed,  17;  justified,  16;  not  justified,  1. 
The  warnings  were  furnished  all  the  exchanges,  clubs,  prominent  hotels,  brokers, 
bnkeiB,  and  others  in  New  York  City,  Brooklyn,  and  Jersey  City,  and  were  bulletined 
io  public  places.  It  is  estimated  that  1,750,000  persons  were  thus  informed  of  the 
tpproach  of  a  cold  wave.  The  warnings  resulted  in  saving  many  thousands  of  dollars, 
ttd  the  cold-wav<}  signal  system  is  regarded  by  all  classes  as  one  of  the  most  valuable 
^^Estores  of  the  Signal  Service,  and,  as  the  signals  have  been  almost  invariably  justified, 
titty  have  been  universally  heed^.  The  Foreign  Fruit  Exchange  regulated  much  of 
Amv  bosiness  by  this  information,  and  the  members  stated  that  the  warnings  have 
inved  of  iDcalcnlable  benefit  to  them.    (L.  R.  4450,  Obs.,  1886.) 
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Philadd^aa, Pa. — TotaluDmberofBigual^ displaced,  18)  joslifieil,  14;  not  joaUfled,  4. 
Over  one  hundred  BlAtions  and  towns  received  the  warnings  through  tbo  co-open>tion  of 
tiie  milKMid,  telephone,  and  telrgniph  companieH,  Mcn:bimts.  fruit,  and  produce  deolen 
were  greatly  beneCted  by  this  iutbrmatiou.  As  affecting  this  community,  the  tinwly 
warning  of  approaching  cold  waves  is  the  most  valuable  port  of  the  practical  work  of 
the  Signal  Service.     (L.  K.  4G1(I,  Ob».,  168G.) 

PiuAurg,  Pa. — Total  nnmber  of  Bignala  displayed,  IB;  all  justified.  Fiily  Btatians 
and  towns  received  the  warnings  through  the  railroad  and  telegraph  companies.  Ship- 
pers of  perishable  goods  aud  coal  and  river  men  were  benefit«d,  and  the  iaformatioo 
was  of  incalcnlable  value  to  dealers  in  grain,  provisions,  &o.     (L.  R.  4496,  Obs.,  1B86-) 

Saint  Louif,  ilo. — Total  nnmber  of  signals  displayed,  21;  JnstiGed,  18;  not  justified.  3. 
Warnings  were  distributed  over  the  lines  of  seven  Tailroadii.  The  informatioa  was  of 
inestimable  value  and  indispensable  during  the  winter  season.     (L.  R.  47i}0.  Obs.,  1686.) 

Saint  Paat,  Minn. — Total  nnmber  of  aign^adisplayed,  20;  justified,  11;  not  justified,  9. 
The  warnings  "Were  distributed  to  two  hundred  and  twenty-eight  staUons  by  the  railroad 
companies.  This  information  was  ufgreat  benefit  to  railroads  in  enabling  them  to  pre- 
pare for  snow  blockades  and  prevent  delays  caused  by  intense  cotd.  Kir.  U,  C.  Hope, 
so  peri  uten  dent  telegraph,  Chicago,  Saint  Paul,  Minneapolis  and  Omaha  liailroad,  stated 
that  the  benefits  to  the  railroads  from  a  single  warning  were  sufficient  to  pay  the  coat  of 
the  service  Ibr  an  entire  year,  and  that  this  warning  was  undoubtedly  the  caose  of  sav- 
ing several  Uvea.  Nothing  connected  with  the  service  has  proved  so  satisfactory  to  the 
public  OB  thecold-wavesystem.     (L.  R.  4ff!3,  Obs.,  J88C.) 

Toledo,  Ohio. — Total  namber  of  signals  displayed,  18;  justified,  11;  not  justified,  7. 
Through  the  co-operation  of  the  railroad,  telegraph,  and  telephone  companies  the  worn- 
iu};s  wore  distributed  to  eight  hundred  and  sixty-nine  t^wns.  The  Oliio  Central  Roil- 
loatl  Company  states  that  uie  warnings  of  December  0  and  23,  lS8u,  and  January  %  16, 
and  19, 188G,  enabled  them  to  save  (500  per  night.  The  informalion  was  of  great  ben- 
efit to  wholesale  dealers  in  froit  and  perishable  goods.     (L.  R.  4545,  Obs.,  1880.} 

Litt  of  italiom  of  obstrvatton  of  the  United  States  Signal  Service  at  vhich  Me  coU-imm 
$ignal  i»  ditplaged  and  Ike  tuamitigt  dulributed  for  the  infomation  and  ben^t  of  the 
publie. 


Nuae  or  alaUoa. 

EMabllibed. 

Name  of  sUUon. 

Ahil 

Rook 

A|«.    4,1ns 

Jul;  30.  8H 
Dec.  3),  1883 

i       1 

1              1 
Apdl4:i8» 

«'.!■  is 

N~  lO^l^ 

New  Yort  City 

Uolunibiis.Oblo 

g::sss:'S"' -■ 

North  Ptaue,  N.br. 

S^rv'l=;r=:::.-r 

PhiladelphiK,  Pa... „  . 

DodKoClty.Kanii.*.. 

ir.I'S^A-T 

PortSmiliiiArk _. — 

mS 

|<Sti^«rfcr:::r::™::: 

galVMton.Tei.^......^. 

fc."<,'g 

BAB 

Ort.      7.U85 

ser^.tfljeM 

VBni(ton,Di;k.: .■;."...."::; 

StatloDi  iD«-k<4  tliiu*,altliDiiEh 

Ton 
eatabllBhed 
i.iaas. 

J,M. 

u  mId-WMve  dlspW  Matlona  on  Uu 

d.to>»lwn. 
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of  cities  tU  wkieh  Vte  cold-wave  signal  is  displayed^  the  warnings  being  telegraplied  at 

the  expense  of  Vie  United  States, 


Nunoofoity. 


Siffnal  Service  sta- 
tion from  which 
the  warnings  are 
telegraphed. 


»•• •••••< 


AbOene,  Tex ~ 

Ameluk  G%  xx.«  va..*******  .•••• 

Amoterdam,  N.  Y 

Arrow  Rock,  Mo„ 

AtboTj  Park,  N.  J 

Ashley.  HI 

Anborn^Ala ^ 

Bsiobridge,  Ga 

Balh.  Mc 

BeaTcr  I>am,  Wis 

Bdoit,  Kans„ 

BiUiDgs,  Mo 

WaiT/Ncbr 

Bloomfleld.  N.  J 

BUMMuiniilon,  HI 

BoUrar,  Mo 

Boonieville,  Ky 

BoonriUe,  Mo 

Bonleatown,  N.  J.... 

noston,  Ga 

Bridfpeport,  III 

Browoflvillc,  Tenn... 

Branswick,  Mo 

Banker  Uill.  Ill , 

Burbonk,  Ohio 

BorkestrUle.  Ky 

Butler,  Ind 

CUdwell,  Kans , 

CSameron,  Mo ., 

OuMwdalgiia,  N.  Y »..~ 

Ckaton,  Mo 

Owterrille.  Mo 

Gsrthaee.Mo 

caiswn.N.Y 

Cedar  I^ids,  Iowa. 

Centralia.  Ill 

Ghsmberabunr,  Pa... 

nwunpaign.  Ill 

CSisrleston,  Mo ~ 

Chsriesion,  W.  Va 

OhsilottesviUe,  Va. ~... 

Oketopa,  Kans 

CWmoothe,  III « 

arderille,  Ohio 

Qsj  Centre,  Kans 

Obbden,  111 «.. 

Oblombia,  Mo 

Coaneaut,  Ohio 

Opening.  N.  Y ., 

Oftvfordsville,  Ind.. 

Oete,  Nebr .^ 

BsaTOle,  lU 

•'^v'^'^'f  \/nio»#»»  >»•—»♦••  •••>—• 

OsQaoh),  ni 

Deraam,  N.  C -... 

bit  Urerpool,  Ohio 
Bb«Tawas,BIlch..... 

Bkton.Ohio 

Bdinborongh,  Pa 

ftlwardsVuie,  111 

B  Dorado,  Kans 

BkClty,  Kans 

wworth,  Kans 

IsuDetsborg,  Iowa. . , 

«Bporia,  Kans 

jyrtmry,  Nebr 

£Wls  City.  Nebr 

jWlav,Ohlo 

Jvod  da  Lao,  Wis... 

"soklin.  Pa  ..A 

Fremoot,  Ohio 

PahonTille,  N.  Y.... 
Fort  Atkimion,  Wis 

Selena.  Kans 

S*nMis.Ohio 

2«««eo.nL 

Qa»onClty,IU 


•••«•••« 


Saint  Lonis,  Mo. 
Lynchbuiv,  Va. 
Albany,  N.  Y. 
Saint  Louis,  Mo. 
New  York  City. 
Saint  Louis,  Mo. 
Washington  Cily. 
Savannah,  Ga. 
Portland,  Me. 
Milwaukee,  Wis.  ^ 
Saint  Louis,  Mo. 
Saint  Louis,  Mo. 
Omaha,  Nebr. 
Now  York  City. 
Chicago,  III. 
Saint  Louis,  Mo. 
Louisville^  Ky. 
Saint  Louis.  Mo. 
Philadelphia,  Pa. 
Savannah,  Ga. 
Saint  Louis,  Mo. 
Memphis,  Teim. 
Saint  Louis,  Mo. 
Saint  Louis,  Mo. 
Cleveland,  Ohio. 
Nashville,  Tenn. 
Chicago.  111. 
Saint  Louis.  Mo. 
Saint  Louis,  Mo. 
Rochester.  N.  Y. 
Saint  Louis,  Mo. 
Saint  Louis,  Mo. 
Saint  Louis,  Mo. 
Albany,  N.  Y. 
Des  Moines,  Iowa. 
Saint  Louis,  Mo. 
Washington  City. 
Chicago,  111. 
Saint  Louis,  Mo. 
Cincinnati,  Ohio. 
Lynchburg,  Va. 
Saint  Louts,  Mo. 
Chicago,  111. 
Cincinnati,  Ohio. 
Saint  Lonis,  Mo. 
Oswego,  N.  Y. 
Saint  Louis,  Mo. 
Saint  Louis,  Mo. 
Erie,  Pa. 
Boohesier,  N.  Y. 
Indianapolis,  Ind. 
Omaha,  N'ebr. 
Springfield,  III. 
Cincinnati,  Ohio. 
Saint  Louis,  Mo. 
Lynchburg,  Va. 
Pittsburg,  Pa. 
Detroit,  Mich. 
Cincinnati,  Ohio., 
Erie,  Pa. 
Saint  Louis,  Mo. 
Saint  Louis,  Mo. 
Saint  Louis,  Mo. 
Saint  Louis,  Mo. 
Des  Moines,  Iowa. 
Saint  Louis,  Mo. 
Omaha,  Nebr. 
Omaha,  Nebr. 
Toledo,  Ohio. 
Milwaukee,  Wis. 
Pittsburg.  Pa. 
Toledo,  Ohio. 
Albany,  N.  Y. 
Milwaukee,  Wis. 
Saint  Louis,  Mo. 
Columbus,  Ohio. 
Chicago,  111. 
Chicago,  111. 


Nameof  dty. 


Glasgow,  Mo 

Gloversville,  N.  Y 

Greenville,  Mich 

Greenville,  S.  O 

Hannibal.  Mo 

Harlan,  Iowa 

Harper,  Kans 

Hastings,  Mich 

Hazelton,  Ind 

Helena,  Ark.. 

Hermann,  Mo 

Hoosick  Falls.  N.  Y 

Hopkinsvllle,  Ky 

Hudson,  N.  Y 

Huntington,  W.  Va 

Independence,  Kans.. 

Iowa  City,  Iowa.., » 

Jackson,  Mo 

Jacksonville,  Dl 

Johnstown,  N.  Y 

.Toplin,  Mo 

Junction  City,  Kans 

Kansas  City,  Mo 

Kendallville,  Ind 

Kennett  Square,  Pa 

Kingston,  N.  Y 

Kirksvllle,  Mo 

Lafayette,  111 

La  Grange,  Ind 

LaPorte,  Ind 

La8aUe,Ill 

Latrobe,  Pa 

Laury's  Station,  Pa 

Leipt^ic.  Ohio „.. 

Ligonier,  Ind 

Llndsey,  Ohio 

Louisiana,  Mo 

Ludington.  Mich 

Lyons,  Iowa , 

Madison,  Ind , 

Madison,  Wis 

Manchester,  Ohio , 

Manchester,  Tenn... 

Manhattan,  Blans , 

ManisUque.  Mich 

Marshall.  Mo.. , 

Ma^ville,  Ky.« 

McKeesport,  Pa... 

Meadville,  Pa 

Melvln,Ill 

Miami,  Mo 

Mlddletown,  Va 

Milan,  Tenn .... 

Minneapolis,  Kans 

Moberly.Mo 

Montpeller,  Ohio 

Montrose,  Mo 

Montrose,  Pa 

Mount  Vernon,  Ind 

Mount  Vernon,  N.  Y. .... 

Nelllsville,  Wis 

Nevada,  Mo 

Newburg,  N.  Y 

New  Haven.  Mo 

New   Philadelphia, 
Ohio. 

North  Bangor,  N.  Y 

Northville,  N.  Y « 

Odin,  111 

Ogdensburg,  N.  Y 

ouaty.po. 

Osage  City,  Kans 

Oshkosh,  Wis 

Ottawa,  Kans.... 

Owensborough,  Ky 

Oyster  Bay,  L.  I 

Palatka,  VuL^ 


Signal  Service  sta- 
tion firom  which 
the  warnings  are 
telegraphed. 


Saint  Louis^o. 
Albany,  N.  Y. 
Detroit,  Mich. 
Atlanta,  Ga. 
Saint  Louis,  Mo. 
Des  Moines,  Iowa. 
Saint  Ix>ui&  Mo. 
Detroit,  Midi. 
Indianapolis,  Ind. 
Memphis,  Tenn. 
Saint  Louis.  Mo. 
Albony,  N.  Y. 
Nashville.  Tenn. 
Albany,  N.  Y. 
Cincinnati,  Ohio. 
Saint  rx>uL9,  Mo. 
Des  Moines,  Iowa. 
Saint  Ix>uls,  Mo. 
Saint  Ix>uiSjMo. 
Albany,  N.  Y. 
Saint  Louis,  Mo. 
Saint  Ix>uis,  Mo. 
Saint  Louis,  Mo. 
Chicago,  HI. 
Philadelphia,  Pa. 
Albany,  N.Y. 
Saint  Louis,  Mo. 
Chicago,  ni. 
Chicago,  111. 
Chicago,  111. 
Chicago,  {II. 
Pittsburg,  Pa. 
Philadelphia,  Pa. 
Toledo,  Ohio. 
Chicago,  111. 
Toledo.  Ohio. 
Saint  Louis,  Mo. 
Detroit,  Mich. 
Chicago,  111. 
Indianapolis,  Ind. 
Washington  City. 
Cincinnati,  Ohio. 
Nashville,  Tenn. 
Saint  Louis,  Mo. 
Chicago,  111. 
Saint  Louis,  Mo. 
ancinnatl,  Ohio. 
Pittsburg,  Pa. 
Pittsburg,  Pa. 
Chicago,  HI. 
Saint  Louis,  Mo. 
Washington  City. 
Memphis,  Tenn. 
Saint  Louis,  Itfo. 
Saint  Louis,  Mo. 
Toledo.  Ohio. 
Saint  Louis,  Mo. 
New  York  Citv. 
Indianapolis,  Ind. 
New  York  City. 
Milwaukee,  Wis. 
Saint  Louis,  Mo. 
New  York  City. 
Saint  Louis.  Mo. 
Cleveland,  Ohio. 

Oswego,  N.  Y. 
Albany,  N.  Y. 
Saint  Louis,  Mo. 
Oswego,  N.Y. 
Pittsburg,  Pa. 
Saint  Louis,  Mo. 
Milwaukee,  Wis. 
Saint  LoulSjMo. 
Louisville,  Ky. 
Philadelphia,  Pa. 
New  York  City. 
Jacksonville,  rla. 
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List  of  cUi€8  at  which  Vie  cold-wave  signal  is  displayed^  ^c. — ^Continaod. 


Name  of  city. 


Palmyra,  Mo 

Pana,IU 

Parte,  111 « 

Parsons,  Kans 

Passaic,  N.  J 

PatersoD,  N.J 

Peabody,  Kans 

Peoria,  IIU 

Petersburfc,  Va 

Pierce  City,  Mo 

Piqua,  Ohio~ 

Potosi.Mo.. ~ 

Princeton,  Ind 

Princeton,  Ky - 

Pulaski,  III 

Pulaski.  Tenn ^ 

Quincy,  Mich ^ 

Richmond,  Ind ^ 

Richmond,  Mo ^ 

Richmond,  Ky 

Richmond,  Va. 

Ripley.  Ohio 

Rolla,  Mo 

I^ufTsDale,  Pa 

Russell  ville,  Ky ~ 

Saint  Albans,  Vt 

Salina,  Kans. 

Bedalla,  Mo 

Seneca  Falls,  N.  Y 

Seneca,  Kans 

Bhamokin,  Pa » 

Sharon,  Pa. 


Signal  Service  sta- 
tion from  which 
the  warnings  are 
telegraphed. 


Saint  Loute,  Mo. 
Saint  Loute,  Mo. 
Saint  Loute,  Mo. 
Saint  Loute,  Mo. 
New  York  City. 
New  York  aty. 
Saint  Loute,  Mo. 
Chioago,  111. 
Washington  City. 
Saint  Louis,  Mo. 
Cincinnati,  Ohio. 
Saint  Loute,  Mo. 
Saint  Louis,  Mo. 
Ix>uteville,Ky. 
Saint  Louis,  Mo. 
Nashville,  Tenn. 
Detroit,  Mich. 
Indianapolis,  Ind. 
Saint  Loute,  Mo. 
Louisville,  Ky. 
Washington  City. 
Cincinnati,  Ohio. 
Saint  Louis,  Mo. 
Pittsburg,  Pa. 
Ix>utevilfe,  Ky. 
Albany,  N.  Y. 
Lynchbura,  Va. 
Saint  Loute,  Mo. 
Saint  Loute,  Mo. 
Rochester.  N.  Y. 
Saint  Louis,  Mo. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 


Name  of  city. 


Shelbyvttle,  Dl 

Southampton,  N.  Y.... 

South  Bethlehem,  Pa 

Stanberry,  Mo 

Stevens  Point,  Wte 

Tamalco.  Ill 

Taylorville,  IIU 

Tcrre  Haute,  Ind. 

Tezarkana,  Tez 

Thomasville,  Oa 

Tiffin,  Ohio 

Topeka,  Kans.. 

Tracy  City,  Tenn 

Trenton,  N.J ^ 

mica,N.  Y 

Valdo8ta,Ga 

Vandalia,  111. 

Vevay,  Ind 

Villa  Ridge,  III 

Washington,  Mo 

Watseka,Ill 

Wavneeborough,  Va 

WeUington,  Kans 

WestOrove,  Pa 

West  Liberty,  Ohio 

Westminster,  Md 

vvesvon,  w.  va. ••.•..•.....••. 

Wilkes  Barre  JPa 

Wilmington,  Del 

Wilmington,  Ohio 

Woodbine,  Iowa..... 

Wooster,  Ohio 

York,  Pa - 


Signal    Service 
tion    from  wlucb 
the  warnings 
telegraphed. 


Saint  Loute.  Mo. 
New  York  City. 
New  York  City. 
Saint  Louis,  Mo. 
Milwaukee,  Wis. 
Saint  Louis,  Mo. 
Saint  Louis,  Mo. 
Indianapolis,  Ind. 
Shreveport,  La. 
Jaclcsonville,  Fla. 
Toledo,  Ohio. 
Saint  Loute,  Mo. 
Nashville,  Tenn. 
Philadelphia.  Pi^ 
Albany,  N.  Y. 
Savannah,  Ga. 
Saint  Louis,  Mo.  - 
Indianapolis,  Ind. 
Saint  Louis,  Mo. 
Saint  Louis,  Mo. 
Chicago,  III. 
Lynchburg,  Va. 
Batnt  Louis,  Mo. 
Philadelphia,  Pa. 
Sandusky,  Ohio. 
Washington  City. 
Pittsburg,  Pa. 
Philadelphia,  Pa. 
PhUadelphla.  Pa. 
Cincinnati,  Ohio. 
Chicago,  111. 
Cleveland,  Ohio, 
Washington  City. 


Total,  221. 

Grand  total  of  United  States  Signal  Service  stations  and  cities  at  which  the  cold-wave 
signal  is  displayed  and  warnings  of  approaching  cold  waves  are  telegraphed  at  the  ex- 
expense  of  the  United  States,  290. 

In  condnsion,  I  woald  state  that  information  of  the  approach  of  each  cold  wave  reaches 
fally  15,000,000  people  through  the  display  of  the  signal,  the  oo-operation  of  railroad, 
telegraph,  and  telephone  companies,  and  the  publication  of  the  warnings  in  all  the  leading 
newspapers  of  the  country.  It  would  be  an  endless  task  to  attempt  to  enumerate  all 
the  benefits  accruing  to  this  large  number  of  persons  (very  many  of  whom  are  engaged 
in  business  enterprises  of  great  magnitude)  by  being  forewarned  from  twenty-four  to 
forty -eight  hours  of  the  approach  of  a  sadden  and  decided  fiiU  in  .temperature.  Suffi- 
cient data  have  been  given  in  the  body  of  this  report  to  impress  upon  every  one  the  im- 
portance and  value  of  this  work  of  the  Signal  Service,  and  it  is  hop^  that  future  ap- 
propriations by  Congress  will  be  made  upon  such  a  liberal  scale  as  will  admit  of  the 
extensioh  of  this  system  to  every  town  in  the  United  States  desirous  of  obtaining  the 
information.  Many  citizens  signified  their  willingness  to  purchase  flags  and  display 
them  at  their  own  expense  if  the  service  would  telegraph  the  warnings;  but  the  appro- 
priation available  for  this  purpose  during  the  pastseason  was  not  sufficient  to  meet  these 
demands. 

I  recommend  that  the  sum  of  $5,000,  to  be  expended  in  the  extension  of  the  system 
of  cold- wave  warnings,  be  added  to  the  estimates  for  the  fiscal  year  ending  June  30, 
1888,  to  defray  cost  of  telegraphing  the  warning  to  the  large  number  of  persons  desir- 
ing them  and  who  will  co-operate  with  this  service  by  displapng  the  cold -wave  signal 
at  their  own  expense. 

Very  respectfully,  your  obedient  servant, 

F.  K.  DAT, 
Second  Lievienantj  Signoc  Corps,  U.  8.  Armf. 


APPENDIX  5. 

REPORT  ON  WEATHER  AND  TEMPERATURE  SIGNALS. 

Signal  Office,  War  Dbpabtment, 

Washington  City,  June  30,  1886. 

SiB:  I  have  the  hoDor  to  make  the  following  report  upon  the  work  performed  during 
the  year  ending  June  30,  1886,  in  connection  with  the  system  of  weather  and  temper- 
ature signals: 

This  system  was  inaugurated  to  meet  the  urgent  demapds  of  a  very  large  number  of 
persons  in  small  cities  for  information  of  changes  in  weather  and  temperature. 

The  signals  consist  of  six  flags,  not  less  than  6  feet  square,  of  the  following  colors: 


No.  1.  White  flag  with  lance  red  sun  in  center,  to  indicate  *' higher 
temperature,"  or  warmer  weather. 


No.  2.  White  flaiz  with  red  crescent  in  center,  to  indicate  **  lower 
temperature,"  or  cooler  weather. 


No.  3.  White  flag  with  red  star  in  center,  to  indicate  ''stationary 
temperature." 


No.  4.  White  flag  with  laige  blue  sun  in  center,  to  indicate  ''gen- 
eral rain  (or  snow)." 
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No.  5.  White  flag  with  hlae  creecent  in  center,  to  indicate  ^*  clear  or 
foir  weather.'' 


No.  6.  White  flag  with  hlne  star  in  center,  to  indicate  '*  local  rain  (or 
snow)." 


In  displaying  weather  and  temperature  signals  only  two  flags  are  hoisted  at  onetime 
If  more  than  one  kind  of  weather  or  temperature  is  pr^icted,  the  last-named  kind  decides 
whidi  flag  to  hoist. 

The  position  of  the  flags  in  any  hoist  has  no  significance,  as  each  flag  designates  a  spe- 
cific condition  of  weather  or  temperature  in  whatever  position  it  may  be  placed. 

During  a  calm«  or  when  the  wind  is  light,  the  signals  cannot  be  r^ily  distinguished 
if  attached  to  the  side  of  the  staff,  but  when  they  are  hung,  as  shown  by  the  blue-star 
si^oal  in  the  above  cut,  they  are  plainly  visible  during  any  velocity  of  wind. 

The  *  *  indications ' '  of  the  weather  and  temperature  for  the  ensuing  thirty-two  hours  are 
telegraphed  daily  by  this  office  at  1  a.  m.,  to  stations  of  the  Signal  Service,  and  these 
**  Indications  '*  are  again  telegraphed  immediately  by  the  observer  to  the  towns  within 
their  respective  districts,  where  the  signals  are  displayed  for  the  benefit  of  the  public 

The  telegrams  are  sent  at  the  expense  of  the  United  States,  but  the  flags  are  furnished 
by  the  persons  by  whom  they  are  displayed.  As  a  complete  set  of  flags  costs  not  less  than 
$13,  and  as  these  signals  are  daily  displayed  at  three  hundred  and  flfteen  towns  through- 
out the  United  States  by  public-spirited  citizens,  who  have  assumed  this  expense,  and 
who  send  the  information  to  surrounding  towns  where  signals  are  displayed,  making  not 
less  than  one  thousand  places  at  which  the  display  is  made,  there  is  no  further  testimony 
needed  to  prove  the  popularity  and  utility  of  the  system. 

On  May  20,  1886,  the  following  letter  was  sent  to  each  person  who  displays  these 
signals: 

*  ^  Deab  Sib:  This  office  being  desirous  of  obtaining  your  opinion  as  to  the  value  to  your 
citizens  of  the  weather  and  temperature  signals,  with  a  view  to  making  needed  correc- 
tions or  additions  to  this  important  work  of  the  Signal  Service,  I  have  the  honor  to 
request  that  you  will  answer,  as  fiu:  as  practicable,  the  following  questions: 
'*  (1)  Do  the  signals,  as  displayed,  give  satisfieiction? 
'*  (2)  Can  the  signals,  as  di^layed,  be  readily  distinguished? 

*'  (3)  Have  complaints  been  made  as  to  the  meaning  of  the  flags;  that  is,  is  thdr  mean- 
ing perfectly  intelligible? 

''I  should  also  be  pleased  to  receive  any  suggestions  as  to  any  change  which,  in  your 
view,  would  be  an  improvement;  with  the  una^;8tanding,  however,  that  no  change  will 
be  made  in  the  present  system  of  symbols. 

^'  I  am,  very  respectfhlly,  your  ob^ient  servant, 

**W.  B.  HAZEN, 
Brig,  and  BvL  Maj,  Oen„  Chief  Signal  Officer,  U.  S.  Arm^.'* 

Two  hundred  and  flfty  replies  were  received  to  this  communication,  indicating  that 
the  weather  and  temperature  signals  give  the  greatest  satis&ction  to  the  inhabitants  of 
the  tovms  in  which  they  are  displayed.  An  example  (given  below)  of  the  many  letters 
received  will  serve  to  illustrate  this  &ct: 

**  Vevay,  Ind.,  Map  25,  1886. 
"Gen.  W.  B.  Hazbn, 

'' Chief  Signal  Officer,  U.  8.  A,  : 

**Sib:  I  have  the  honor  to  acknowledge  the  receipt  of  your  esteemed  communication 
of  the  20th  instant  in  regard  to  the  opinion  and  value  placed  by  the  public  on  the  daily 
display  of  the  weather  and  temperature  signals  at  this  station. 
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In  reply,  I  have  the  pleasure  to  inform  yon  that  not  only  the  citizens  at  this  station, 
bat  also  Uioee  in  the  adjacent  parts  of  the  county  and  the  opposite  Ohio  River  county 
of  GanoU,  Kentucky,  regard  the  daily  display  of  the  signals  of  the  highest  benefit,  and 
are  unanimous  in  their  praise  of  the  'astonishing  fulfillment '  of  the  predictions.  The 
community  watch  with  eager'expectation  every  morning  the  display  of  the  symbols  and 
arrange  their  affinirs  acccMtlingly.  The  merdiants,  mechanics,  and  farmers  attest  their 
fidleet  confidence  in  them,  and  rarely  are  they  disappointed.  During  the  past  two 
stormy  weeks  much  unnecessary  work  has  been  avoided  by  timely  warning;  indeed  I 
can  speak  without  hesitation  of  the  universal  confidence  and  appreciation  by  the  pub- 
lic of  this  important  branch  of  the  Signal  Service  of  the  Army. 

**  In  reply  to  the  proposed  questions,  viz. : 

*'  (1)  Do  the  signals  as  disjuayed  ^ve  satis&ction? — I  have  already  answered  in  the 
aflirmative  in  the  introduction  of  this  letter,  but  in  addition  would  mention  that  even 
domestic  duties  are  made  dependent  on  tiie  indications;  there  is  scarcely  a  dwelling  in 
this  dty  without  the  symbol  card  and  interpretation  in  a  conspicuous  place  near  the 
window  commanding  a  view  of  the  fladc-stafiT. 

*'  (2)  Gan  the  sigmJs  as  displayed  be  readily  distinguished  ? — ^Yes;  they  are  visible  in 
nearly  every  section  of  the  city,  suburbs,  and  shores  on  the  Ohio  River  up  and  down 
stream;  by  the  aid  of  a  marine-glass  or  small  telescope  they  appear  plainly  three  miles 
back  of  the  Ohio  River  in  Kentucky,  a  privilege  of  which  several  prominent  farmers 
avail  themselves  and  impart  the  information  to  &eir  neighbors;  the  captains  of  all  pass- 
ing steamers  recognize  the  symbols. 

*'  (3)  Have  complaints  been  made  as  to  the  meaning  of  the  flags,  that  is,  is  their  mean- 
ing perfectly  intelligible? — ^No  oomplaUit  has  been  heard  from  any  source  whatever;  the 
system  of  the  ^mbols;  their  decidedly  distinct  character — red  for  temperature,  blue  for 
weather,  operate  so  perfectly  and  li^  become  so  familiar  that  a  substitution  of  any 
other  device  would  have  a  tendency  to  confuse  and  impair  for  some  length  of  time  the 
object  for  their  display. 

"  The  children  in  our  public  schools  are  as  familiar  with  the  symbols  and  their  inter- 
pretation as  they  are  wiUi  the  alphabet. 

**  In  my  humble  judgment  any  innovation  in  the  present  admirable  code  would,  I  fear, 
prove  detrimental  to  the  Signal  Service  of  the  Army. 
'*  I  am,  very  respectttdly,  your  obedient  servant, 

**CHA8.  G.  BOERNER, 

^'Observer,'' 

In  addition  to  the  system  of  flag-signals,  symbols  of  the  same  shape,  color,  and  mean- 
ing are  used  by  a  number  of  railroad  companies  lor  display  from  the  sides  of  baggage 


The  railway  weather  and  temperature  signals  consist  of  seven  symbols  for  indicating 
the  changes  in  the  weather  and  temperature,  as  follows: 

No.  1.  Large  red  sun,  to  indicate  * 'higher  temperature,"  or  warmer 
weather. 


No.  2.  Red  crescent,  to  indicate  *  'lower  temperature, ' '  or  colder  weather. 


No.  3.  Red  star,  to  indicate  "stationary  temperature." 


No.  4.  Laige  blue  sun,  to  indicate  ''general  rain  (or  snow)." 
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No.  5.  Blue  crescent,  to  indicate  ''clear  or  fair  weather. 


}} 


No.  6.  Bine  star,  to  indicate  'local  lain  (or  snow)." 


No.  7.  Black  square  on  white  groond,  to  indicate  the  "approach  ol 
a  cold  wave." 


The  method  adopted  for  the  display  of  these  symbols  on  railway  trains  is  as  follows: 

Seven  tin,  or  sheet-iron,  disks  are  made  (in  dnplicate)  each  three  feet  square,  and 
painted  white.  The  proper  symbols,  as  shown  aboTe,  are  painted  on  the  disks,  the  sym- 
bol  rc»ching  to  within  six  inches  of  the  top  and  bottom.  The  disks  are  securely  attached 
to  each  side  of  the  baggage  cars  by  means  of  cleats,  or  a  slide,  for  holding  three  sides  of 
the  disk.  These  slides  are  long  enough  to  admit  two  symbols,  one  above  the  other,  one 
indicating  the  temperature  and  the  other  the  weather.  When  warning  is  given  of  the 
approach  of  a  cold  wave,  the  cold- wave  symbol  taken  the  place  of  the  temperature  symbol. 

The  disks  are  in  diarge  of  the  baggage-master,  and  he  places  them  in  position  on  the 
sides  of  the  ba^age  cars  when  the ' '  Indications ' '  are  received.  They  are  changed  at  the 
expiration  of  each  twenty-four  hours. 

When  the  roads  are  long,  running  through  two  or  more  States,  for  each  of  which 
special  predictions  are  made,  the  "  Indications  "  are  telegraphed  by  the  railroad  officials 
to  selected  points  along  the  line  of  the  road,  and  the  symbols  are  changed  by  the  baggage- 
masters  to  conform  to  the  "  Indications  "  for  those  States,  respectively. 

The  system  above  outlined  is  simple  and  inexpensive.  It  is  insuoc^sful  operation  on 
a  number  of  railroads  throughout  the  country,  and  is  considered  as  being  very  effective 
in  disseminating  the  information  furnished  by  the  United  States  Signal  Service.  A  very 
large  number  of  people  receive  the  benefit  of  the  weather  forecasts  in  this  way,  who 
otherwise  would  not  be  able  to  obtain  them. 

The  Alabama  State  Weather  Service,  which  co-operates  with  the  Signal  Service,  has 
adopted  the  system  of  weather  and  temperature  signals  given  below.  This  system  is  very 
extensively  used  throughout  the  States  of  Alabama,  Florida,  Georgia,  and  Mississippi. 


No.  1.  White  flag,  indicates  fkii  or  clear  weather. 


No.  2.  Orange  flag,  indicates  local  rains. 
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No.  3.  Blue  flag,  indicates  general  rains. 


No.  4.  Black  tnangalar  flag,  refers  always  to  temperature. 


No.  5.  riTnited  States  Signal  Service  Cold-WaTe  Signal)  white  flag 
with  blade  square  in  center^  indicates  the  approach  of  a  cold  wave,  f . 
e.,  a  sudden  and  decided  faHl  in  temperature.  This  sig^nal  is  usually 
ordered  at  least  twenty-four  hours  in  advance  of  the  airival  of  the 
cold- wave.  It  will  not  be  displayed  unless  a  temperature  of  forty- 
five  degrees,  or  less,  is  expected. 


Flag  No.  4  (black  triangular-shaped)  by  its  position  indicates  the  temperature  to  be 
expected.  When  display^,  it  is  either  above  or  below  the  other  flags.  When  placed 
above  Nos.  1,  2,  or  3  it  indicales  rising  temperature,  or  warmer  weather;  when  placed 
below  flags  Nos.  1,  2,  or  3,  hs  the  case  may  be,  it  indicates  falling  temperature,  or  colder 
weather;  its  absence  from  the  pole  indicates  stationary  temperature  (t.  e.,  no  material 
ekange  finom  the  temperature  of  the  previous  day). 

EXAMPLES  OF  DISPLAYS. 

If  "  cooler,  fidr  weather  "  is  predicted,  flags  1  and  4  are  hoisted  with  No.  1  uppermost 

If  ''genersJ  rains  and  higher  temperature ''  is  predicted,  then  flags  3  and  4  are  dis- 
played, with  No.  4  uppermost. 

If  *'st»tioDary  temperature  and  general  rains,  followed  by  cooler,  clear  weather*'  is 
predicted.  No.  3  is  hoisted  (with  a  space)  and  No.  1,  with  No.  4  below  it. 

When  disi^yed  on  a  flag-pole  the  signals  are  arranged  so  as  to  read  downward. 

The  following  is  the  list  of  towns  at  which  the  weather  and  temperature  signals  are 
dispUyed  daily: 


Towns. 

Towns.    ^ 

• 

Towns. 

Abilene,  Knns. 

AlbMiy.N.Y. 

Alleniown.Pn. 

Arrow  Rock.  Mo. 

AnutenUtm.  N.  Y. 

Artmry  Pnrk,  N.  J. 

Aahland,  Nebr. 

Ashley,  lU. 

AlfaeiMLTenn. 

AtticaTkans. 

Aabani.Ala. 

AioUn^Tez. 

Anbum,  Ind. 

Btth,Me. 

BafnbridgcOa. 

taver  Dmh,  Wto. 

BciUriee,Nebr. 

Be11eTQe,Ohlo. 

Bel1eTl]le,I]l. 

Mi)riiem,Pn. 

BllUnRS,  Mo. 
Bloomfield,  N.  J. 
Blanchester,  Ohio. 
Boonville.  Mo. 
Bolivar,  Mo. 
Bowling  Oreen,  Mo. 
Bordentown,  N.  J. 
Brookings,  Dak. 
Bridgeport,  111. 
Brunswick,  Mo. 
Brownsville,  Tenn. 
Burbank,Ohio. 
Banker  Hill,  lU. 
Butler,  Ind. 
BurkesviUe.Ky. 
Oambridge,  Ohio. 
Caldwell,  Kans. 
Oanandaigua,  N.  Y. 
Cameron,  Mo. 
Canton,  Ohi<f. 
Canton.  M*. 
CarterriUe,  Mo. 

Carrollton.  Mo. 
Catskm.N.Y. 
Carthage,  Mo. 
Centralia,IU. 
Cedar  Rapids,  Iowa. 
Champaign,  111. 
Chambersburg,  Pa. 
Charleston,  W.  Va. 
Charleston,  Mo. 
Chester,  IlL 
Charlottesville,  Va. 
Chillioothe,  Ul. 
Ch^opa,  Kans. 
Cirdevllle,  Ohio. 
Chillicothe,  Ohio. 
Clarksrllle,  Tenn. 
CUrkiiburg,W.  Va. 
Clayton,  N.Y. 
Clay  Centre,  Kans. 
Clinton,  Mo. 
Clinton,  Iowa. 
OoUinsville,Ill. 

136 


EEPOBT   OF  THE  CHIEF   SIGHAL  OFFICER. 


Towns. 


Oobden,  HI. 
Colombia,  Tenn. 
Colombia,  Mo. 
Colombos,  Nebr. 
Colombofl,  Ind. 
Oonneaut,  Ohio. 
OolnmboB,  Ohio. 
Oominff .  N.  T. 
OonxMllaville,  Pa. 

Srtiooton,Ohio. 
nioana,  Tex. 
GrawfordsTille.  Ind. 
Covington,  Va. 
Oovinffton,  Ohio. 
Crete,Nebr. 
Cumberland,  Md. 
DaLa0.Tex. 
Danville,  111. 
Dayton,  Ohio. 
Deoatnr,  111. 
DeOanee.  Ohio. 
Deni8on,Tez. 
Du  Quoin.  111. 
Durham.  V.  C. 
East  Liverpool,  Ohio. 
Baotman,  Ga. 
Rant  Tawas,  Mioh. 
Raton,  Ohio.* 
Edinborouf^h,  Pa. 
Rdwardsville,  111. 
Bi  Dorado,  Kana. 
Rlk  City,  Kani. 
Dllflworth,  Kans. 
Bmmeteburg,  Iowa. 
Emporia.  Kani. 
BvaiMville.  Ind. 
Pairbnry,  Nebr. 
Fairlkx.  C.  H.,  Va. 
Palls  City,  Nebr. 
Payetteville,  Tenn. 
PIndlay,  Ohio. 
Pond  du  Lao,  Wis. 
PoH  Atkinson,  Wis. 
Port  Mason,  Pla. 
Port  Worth,  Tex. 
Pranklin.  N.  Y. 
Premont,  Ohio. 
Pultonham,  Ohio. 
Pultonville.N.T. 
Gainesville,  Tex. 
Galena,  Kans. 
Gallatin,  Tenn. 
Gallipolts.  Ohio. 
Garrett,  Ind. 
Gteneeeo,  111. 
Geneva,  Ohio. 
GMMon  C¥y,  HI. 
Gloversville.  N.  Y. 
Grand  Island,  Nebr. 
Greenville,  8.  C. 
Hagerstown,  Md. 
Hamilton,  Ohio. 
Hannibal,  Mo. 
Harlan,  Iowa. 
Harper,  Kana. 
HastingB.  Mioh. 
Hasleton,  Ind. 
Helena,  Ark. 
Hermann,  Mo. 
Hillsborough,  Ohio. 
HobaH,  N.  Y. 
Hoosiok  Palls,  N.Y. 
Hopkinsville.  Ky. 
Hudson,  N.  Y. 
Hutchinson,  Kans. 
Huntington.  W.  Va. 
Independence,  Kans. 
Iowa  City,  Iowa. 
Ironton,  Ohio. 
Jackson,  Mo. 
Jackson,  Tenn. 
Jacksonville,  HI. 
Jessup,  Ga. 
Johnaon  City,  Tenn. 


TownsL 


Johnston,  N.  Y. 
Joplin,  Mo. 
Junction  City,  Kans. 
Juniata.  Nebr. 
Kendaliville,Ind. 
Kennett  Square,  Pa. 
Kingston,  N.  Y. 
KirksviUe,  Mo. 
La  Fayette,  m. 
La  Grange,  Ind. 
La  Porte,  Ind. 
La  Salle,  ni. 
Latrobe,  Pa. 
Laury's  Station,  Pa. 
Lawrenoeburg,  Ind. 
Lawrence,  Kuis. 
Lebanon.  Mo. 
Leipsio,  Ohio. 
Lexington,  Ky. 
Lexington,  Tenn. 
Lexington,  Va. 
Llgonfer.  Ind. 
Lincoln.  Nebr. 
lindsey,  Ohio. 
Loudon,  Tenn. 
Louisville,  Nebr. 
Lndington,  Mich. 
Lyons,  Iowa. 
Madison,  Ind. 
Malone,  N.  Y. 
Man<^eiBter,  Ohio. 
Manistique.  Mich. 
Mansfield,  Ohio. 
Marietta,  Ohio. 
Marshall,  Ma 
Mattoon,  HI. 
Maysville,  Ky. 
McConnelisviUe,  Ohio. 
McKeesport,  Pa. 
Meadvllle.  Pa. 
Melvin,  Hi. 
Miami,  Mo. 
Middletown,Va. 
Milan,  Tenn. 
Minneapolis,  Kans. 
Minneapolis,  Ifinn. 
Moberly,  Mo. 
Mon^[>elier,  Ohio. 
Montrose,  Mo. 
Montrose,  Pa. 
Morristown,  Ohio. 
Mount  Carmel,  HI. 
Mount  Pleasant,  Pa. 
Mount  Vernon,  Ind. 
Mount  Vernon.  N.  Y. 
Mount  Vernon,  Ohio. 
Murfreesborougb,  Tenn. 
Nebraska  City,  Nebr. 
Neillsville.  Wis. 
Nevada,  Mo. 
Newark,  N.J. 
NewburgfN.  Y. 
Newcomerstown,  Ohio. 
New  Haven,  Mo. 
New  Middleton,  Tenn. 
New  Philadelphia,  Ohio. 
New  York  City,  N.Y. 
Norristown,  P*. 
North  Bangor,  N.  Y. 
Northville.N.Y. 
Odin,  HI. 
Ogd^isbnrg,  N.  Y. 
on  City,  Pa. 
01ney,Hl. 
Osage  City,  Kans. 
08hkosh.Wis. 
Ottawa,  Kans. 
Owensborough,  Ky. 
Oxford.  Pa. 
Oyster  Bay.  L.  I. 
Paducah,  Ky. 
Palatka,  Pla. 
Palmyra,  Mo. 
Pana,IU. 


Towns. 


Paris,  111. 

Farkersbnrg,  W.  Va. 
Parsons.  Kims. 
Passaic  N.J. 
Patexson,N.J. 
Peabody.  Kana. 
Peoria,  111. 
Pierce  City,  Mo. 
Piqua,  Ohio. 
Pomeroy.  Ohio. 
Pontlao,M>ich. 
Portsmouth.  Ohio. 
Princeton,  Ind. 
Princeton,  Ky. 
Pulaski,  111. 
Quincy,  Mich. 
Richmond.  Ind. 
Richmond,  Mo. 
Richmond,  Ky. 
Ripley,  Ohio. 
Rochester,  N.  Y. 
Rufr*s  Dale,  Pa. 
Russellvllle.Ky. 
Saint  Albans.  Vt 
Saint  Clairsville,  Ohio. 
Saint  Joseph,  Mo. 
Salem,  N.C. 
Salina,Kans. 
Sarcoxio.  Mo. 
Sedalia,Mo. 
Seneca  Palls,  N.Y. 
Seneca,  Kans. 
Seymour,  Ind. 
Shamokin.  Pa. 
Shaaon,  Pa. 
Sbelbyville,  Tenn. 
Shrevepori,  La. 
Somerset,  Pa. 
Southampton,  N.  Y. 
Springfleld,  Tenn. , 
Stanberry,  Mo. 
Staunton,Va. 
Steuben  ville,  Ohio. 
Steven's  Point,  Wis. 
Stromsburg.  Nebr. 
S3rracu8e,N.Y. 
Talladega.  Ala. 
Tamalco,  111. 
Taylorvllle,  HL 
Terre  Haute,  Ind. 
Texarkana,Tex. 
Thomasvillo,Ga. 
Tidioute,  Pa. 
Tiffin,  Ohio. 
Topeka,  Kans. 
Tracy  Citv,  Tenn. 
Trenton,  N.J. 
Trenton.  Tenn. 
Union  City,  Tenn. 
Unlontown.  Pa. 
Urbana.Ohio. 
UUca,N.Y. 
Valdo^Ga. 
Vandana,Hl. 
Vevay,  Ind. 
ViUa  Ridge,  HI. 
Vincennes,  Ind. 
Washington,  Mo. 
Washington,  Pa. 
WatsekQ,II1. 
Wauseon,  Ohio. 
Waynesborough,  Va. 
West  Grove,  Pa. 
West  Liberty.  Ohio. 
Weston,  W.Va. 
Wheeling.  W.Va. 
Wilkesbarre.  Pa. 
Wilmington,  Del. 
Wilmington.  Ohio. 
Woodbine,  Iowa. 
York,  Nebr. 
Youngstown,  Ohio. 
Zane8ville,Ohlo. 
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Over  1,500  communications  on  the  subject  of  weather  and  temperature  signals  have 
been  received  and  acted  upon  by  this  office  during  the  year,  and  the  disphiy  of  the  sig- 
nals  has  been  established  in  315  towns  since  July  1,  1885.  It  is  believed  that  fully 
300,000  cards,  containing  the  symbols  in  colors,  with  an  explanation  of  their  meaning, 
have  been  circulated  by  private  enterprise  in  the  towns  wherein  the  signals  are  displayed. 
In  the  dty  of  Bloomington,  IlL,  alone  40,000  cards  were  thus  issued. 

It  is  estimated  that  several  millions  of  people  are  daily  informed  of  the  coming  changes 
in  weather  and  temperature  through  the  medium  of  these  signals. 

The  success  attending  the  introduction  of  the  system  and  the  progress  made  during 
the  year  in  establishing  points  of  display,  together  with  the  fact  that  large  sums  of 
money  have  been  expended  by  interested  dozens  in  the  purchase  of  flags  and  in  provid- 
iog  means  for  their  proper  di^lay,  indicate  the  great  interest  manifested  by  the  public 
in  this  dass  of  Signal  Service  work. 

I  recommend  that  the  sum  of  $10,000  additional  be  included  in  the  estimates  for  the 
^xal  year  ending  June  30,  1888,  to  pay  the  cost  of  telegraphing  the  ''indications''  to 
peisons  desirous  of  displaying  these  signals. 

Very  respectftilly,  your  obedient  servant, 

F.  R.  DAY, 
Second  Lieutenant j  Signal  Corji9^  U,  S.  Army, 

The  Chief  Signal  Officer  of  the  Army, 

Waahingion^  D,  C. 


APPENDIX    6. 

JIEPORT  OF  THE  OFFICER  IN  CHARGE  OF  THE  PACIFIC  COAST  DIVISION 

OF  THE  SIGNAL  SERVICE. 

Signal  Office,  Division  of  the  Pacific, 

San  Francisco,  CaL,  July  10,  1886. 

Sir:  I  have  the  honor  to  sahmit  as  my  aDiiiial  report  the  following  opeiatioiis  of  the 
Pacific  coast  division  of  the  Signal  Service  from  Jnly  1,  1885,  to  June  30, 1886: 
The  work  of  this  division  inclndes: 

(1)  Forecasts  of  weather  for  next  thirty-two  hours,  liom  noon  and  8  p.  m.,  Paciiic 
lime,  daily. 

(2)  Issuing  of  special  bulletins  at  end  of  each  month,  giving  a  general  synopsis  of  wea- 
ther conditions  and  occurrences  for  the  month  then  just  past. 

(3)  Ordering  cautionary  signals  at  the  designated  ports  fiom  the  northern  to  the  south- 
em  boundary  lines. 

(4)  Collection  and  dissemination  of  meteorological  data  of  interest  to  the  people  of  the 
Pacific  coast  States. 

(5)  Study  of  meteorology,  especially  of  tho  Pacific  coast,  as  will  develop  the  work  and 
science  to  its  greatest  useful  application  to  commerce  and  agriculture. 

(G)  Practice  of  military  sigiuding. 

The  personnel  of  the  division  is  shown  in  the  accompanying  Table  L  It  will  be  seen 
therefrom  that  I  have  but  two  clerical  assistants,  and  ono  is  only  with  me  part  of  tho 
time.  I  most  urgently  recommend  that  some  distribution  of  the  clerical  force  be  made 
so  as  to  equalize  the  work  between  this  and  other  divisions  or  stations.  Any  man  who 
makes  scientific  meteorology  a  study  must  depend  largely  upon  tabulated  data,  and 
such  tabulation  requires  clerical  work,  and  sufficient  force  should  be  available  as  will 
allow  the  assistant  in  charge  to  devote  his  time  to  study  of  methods  by  which  results 
and  the  laws  regulating  them  are  to  be  found.  He  should  be  the  architect  and  builder 
of  a  scientific  structure,  without  being  forced  to  waste  hiseueigles  as  a  simple  carpenter. 

The  office  remains  in  the  very  central  and  convenient  place  in  the  Western  Union 
Telegraph  Building.  Its  removal  to  the  rooms  set  apart  for  the  Signal  Servioe  in  the 
custom-house  building,  and  the  consolidation  with  the  observer's  office,  which  is  now 
separate,  was  recommended  during  the  year.  Such  change,  while  a  removal  ixom  the 
center  of  tho  city,  would  be  a  measure  of  economy  to  the  extent  of  1480  for  rents  alone 
per  year  when  once  effected.  The  service  has  at  this  place  a  creditable  complement  of 
I'umiture  and  facilities,  quaking  a  good  exhibit  of  Signal  Service  work.  During  the  year 
and  upon  my  request  several  self-roistering  instruments  have  been  added  to  the  display 
of  the  office,  giving  attraction  and  instruction  to  visitors. 

It  has  been  said  that  it  could  hardly  be  hoped  that  as  successful  weather  forecasts 
could  be  made  for  the  Padfic  as  for  the  Atlantic  coast,  owingto  changes  always  ooming 
from  the  west,  we  having  no  frontier  of  observations.  Table  II  of  percentages,  appended, 
obtained  by  applying  rigidly  the  usual  rules,  shows  the  result  of  the  work  for  eacn  month. 
It  has  been  observed  that  weather  areas  work  up  and  down  the  coast,  and  when  estab- 
lished they  continue  with  considerable  permanence.  A  paper  with  charts  has  been  pre- 
pared by  me  giving  a  review  of  the  weather  for  the  past  year,  and  certain  weather  types 
il  1  ustrating  th is  feature  of  Pacific  coast  dimate.  An  examination  of  the  table  will  reveal 
some  peculiarities  as  to  the  result  of  prediction,  the  most  striking  being  the  high  percent- 
ages daring  the  nearly  rainless  monthsof  the  summer  and  occasionally  during  ^e  winter, 
notably  during  February,  1886.  Special  predictions  have  been  made  for  forty-eight 
and  sometimes  more  hours  in  advance,  but  in  such  cases  the  charts  have  shown  peculiar 
I)ermanent  types.  Such  predictions  are  regarded  perfectly  safe  under  the  circumstances, 
and  it  is  during  such  periods  that  much  gwd  can  be  done  for  coast  vessels  by  foretelling 
weather  and  wind. 

These  predictions  would  supply  a  demand  of  commerce  that  the  cautionary  signal  sys- 
tem does  not  reach,  and  the  result  is  susceptible  of  study  and  verification  from  vessel 
reports  and  also  from  observations  made  by  the  light-house  servioe  on  the  coast  line.    It 
is  also,  however,  found  that  predictions  for  thirty-two  hoars  are  sometimeB  gaesv-work,  oi 
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changes  come  so  suddenly  from  an  anobserved  field,  the  ocean,  that  all  view  of  the  me- 
teorological fntore  is  shnt  ont.  The  element  of  winds  on  this  coast  is  also  an  uncertain 
one,  for  topography  and  proximity  to  the  ocean  create  as  various  winds  as  is  the  num- 
ber of  climatic  districts;  for  instance,  on  the  shore  lino  sea  breeze,  in  the  Sacramento 
Valley  southerly,  in  the  San  Joaquin  Valley  northerly  winds  blow  at  the  same  time. 
Such  is  the  variety  of  locations  and  so  constant  are  the  winds  at  each  that  under  a  gen- 
eral prediction  for  a  large  area  of  country  it  is  impossible  oftentimes  to  include  them  ; 
hence  the  advisability  of  prediction^of  wind  in  certain  cases  only.  The  prediction  of 
changes  in  temperature  appears  uncertain  and  difficult  on  account  of  the  absence  of  the 
successive  march  of  high  and  low  pressure  >an»as,  which  are  the  usual  phenomena  that 
occasion  such  changes  east  of  the  Rocky  Mountains. 

Table  III  shows  the  distribution  of  the  reports  of  this  office,  which  includes  all  the 
important  dally  papers  of  this  coast.    A  daUy  circulation  of  over  135,000  is  shown. 

The  special  monthly  bulletin,  giving  a  summary  of  temperature,  monthly  and  seasonal 
lainlall,  and  other  general  notes,  is  issued,  and  published  in  the  important  papers  of 
the  State,  and  is  a  feature  appreciated.  This  bulletin  is  deduced  from  data  collected  by 
telegraph  from  the  Signal  Service  and  railroad  stations.  A  more  complete  system  of 
reports  for  this  purpose  is  not  at  the  command  of  any  other  State  in  the  Union.  It  was 
commenced  in  January. 

The  introduction  of  the  cautionary  signal  system  has  been  well  received.  Table  IV 
Hho¥rs  the  number  of  days  in  which  storms  occurred,  days  with  or  without  signals,  and 
number  of  days  signals  were  displayed  without  any  storm.  This  statement  shows  the 
value  of  the  work  much  better  than  considering  the  justification  of  each  signal.  How- 
ever, the  number  of  signals  ordered  during  the  year  was  47,  of  which  41  were  justified, 
making  a  percentage  of  87.2  by  the  usual  method  of  verification.  This  is  considering 
as  not  justified  those  orders  to  the  Puget  Sound  ports  from  which  no  reports  were  re- 
ceived. It  ^ould  be  observed  that  for  many  storms  included  in  the  statement,  they 
occur  during  the  summer  months,  and  are  improperly  called  **  northwest  trades,''  and 
for  which  no  benefit  would  come  by  ordering  signals.  The  supply  of  anemometers  and 
■elf-registers  is  recommended  for  Astoria,  Port  Townsend,  Seattle,  and  Tacoma,  to  ena- 
ble this  office  to  ascertain  by  recorded  velocities  the  value  of  dij^lays  at  Puget  Sound 
ports. 

As  the  experience  gained  by  the  assistant  in  charge  of  this  division  enables  him  ^ 
order  ngnals  with  greater  surety  of  success,  and  the  service  beromes  better  recognized 
thereby,  new  points  of  display  should  bo  added.  The  only  place  at  present  where  an 
additional  display  station  might  be  well  established  is  at  Port  Harford — the  port  of  San 
LuisObispa  On  account  of  San  Luis  Obispo  office  being  burned  April  19,  I  would 
idvise  the  location  of  the  new  office  at  Port  Harford,  because  of  the  signal  display  that 
might  be  made  in  connection  with  it  there;  besides,  for  climatological  purposes,  there 
ars  vduntaiy  observers  at  San  Luis  Obispo  that  fill  every  requisite.  Another  station 
would  be  of  much  service  in  the  interior,  near  Lake  Tulare. 

A»  Ulustzating  the  work  of  the  office  and  its  advance,  the  accompanying  Table  V 
abows  how  many  letters  were  received  and  sent^  also  number  and  kind  of  meteorological 
reports  reoeived.  The  apparent  falling  off  dunng  the  months  of  Hay  and  June  is  largely 
m  to  the  absence  of  rainfall,  and  which  many  voluntary  observers  consider  the  only 
dement  worthy  of  report.    This  statement  covers  only  the  current  reports  collected. 

This  division  has  collected  and,  since  December,  tabulated  the  rainiall  from  over  two 
husdied  stations,  including  voluntary,  railroad,  post  surgeon,  and  Signal  Service  observa- 
tkmt.  About  the  middle  of  each  month,  when  all  the  reports  have  been  received  by  mail,  a 
tabulated  statement  has  been  issued  and  published  by  the  papers,  which  has  been  &vor- 
ably  received.  This  State  having  so  great  a  dependence  upon  the  cer^Js,  whose  produce 
>>  laigdy  governed  by  the  amount  and  distribution  of  rain,  its  people  watch  closely  and 
Rceive  wiUi  interest  any  inatter  that  advances  knowledge  of  this  kind. 

These  monthly  summaries  were  included  in  an  annual  statement  prepared  by  this 
office,  and  published  by  the  Commercial  Kews  July  1,  1886,  showing  the  average 
nio&U  for  each  month  of  the  year  from  about  two  hundred  stations.  This  table  did 
Bot,  however,  include  many  of  the  recently  established  places  of  observation  and  reports 
collected  sinoe  June  30^  which,  if  included,  would  swell  the  aggregate  to  about  three 
Inmdred.  To  bring  before  the  public  this  valuable  data  I  have  charted  it  nearly  to  com- 
pletion, and  shonld  it  be  desired  it  can  be  printed,  thus  giving  the  Signal  Service  credit 
for  the  most  complete  publication  of  rainftdl  data  ever  collected  for  any  single  region  in 
tbe  United  States. 

A  statement  of  the  expenses  during  the  year,  exclusive  of  salaries,  stationery,  <S:c,  is 
d»wn  in  Table  VI.  The  economy  practiced  is  evident,  the  telephone,  post-office  box, 
•od  janitor's  services  being  discontinued.  Economy  has  also  been  made  by  discontinu- 
ing from  May  to  October  certain  telegraphic  reports  which,  owing  to  location  and  uni- 
tanity  of  climate  during  the  Bommer  aeaion,  are  not  so  essential  as  in  winter.    Tho 


140 


REPORT  OP  THE  CHIEF  SIGNAL  OFFICER. 


scope  of  country  covered  by  telegraphic  reports  received  at  this  office  and  the  manner  of 
charting  the  same  is  shown  by  the  four  charts  of  7  a.  m.,  January  20, 1886.  The  sever- 
ity of  storms  and  the  rapid  flactnations  tlmt  sometimes  occur  on  the  Pocitic  coast  may 
be  gained  from  an  examination  of  these  charts  and  the  consideration  that  a  little  over 
twenty-four  hours  after  but  two  isobais  could  be  traced  on  the  chart  from  Yancoaver  to 
Mexico. 

Scientific  inquiry  tending  to  the  advancement  of  meteorology  has  thus  far  given  way 
to  the  study  of  prediction  of  weather,  which  is  deemed  of  first  importance  owing  to  its  prac- 
tical bearing,  and  the  main  object  of  the  establishment  of  this  division,  however,  besides 
the  work  of  preparation  of  precipitation  charts  and  tables,  it  is  hoped  during  the  summer  to 
be  able  to  collect  data  regarding  and  to  discuss  the  *'  northers ''  of  California,  cause  of 
low  summer  pressure  in  the  interior,  the  advance  of  the  rainy  season  along  the  coast,  and 
frost  and  floods. 

The  sul^ect  of  army  signaling  has  not  received  attention,  except  a  slight  amoont  of 
office  practice.  Some  fisulure  to  meet  my  requisition  for  the  necessary  signal  equipments 
has  operated  to  drop  this  work  into  neglect  It  was  intended  during  the  long  series  of 
favorable  summer  days  to  practice  occasionally  as  a  means  of  out-door  recreation. 

It  is  sincerely  hoped  that  the  wishes  expressed  to  me  verbally  by  the  Chief  Signal  Offi- 
cer when  I  was  ordered  to  this  n^w  and  untried  field  of  duty  have  been  fully  carried  out 
and  his  expectations  realieed.  Your  expressed  confidence  in  my  ability  and  fitness  to 
build  up  the  Pacific  coast  division  has  given  zest  to  my  efforts,  and  I  feel  assured  by  the 
absence  of  any  criticism,  letters  of  instruction,  or  suggestion,  that  I  have  fully  met  with 
your  approbation. 

The  following  extensions  of  the  work  would  be  of  b^iefit  to  the  interests  of  the  Paci- 
fic coast,  and  in  direct  connection  with  its  work;  (a)  study  of  the  climate  so  as  to  in- 
sure a  satisfactory  wimiing  of  frosts;  (b)  the  study  of  data  looking  to  the  establishment 
of  such  stations  for  the  reporting  of  excessive  rainfalls  and  sudden  rises  in  the  affluents 
of  the  great  California  rivers  as  to  insure  good  results  in  forewarning  overflows  and  floods, 
a  thing  now  said  to  be  impracticable;  (c)  the  bringing  into  harmony  with  and  use  of 
the  service  of  the  meteorological  system  of  the  railroads  which  receive  telegn^hic  re- 
ports  daUy  from  stations  between  El  Paso,  Tex.,  and  the  northern  California  line;  (d) 
the  establishment  of  stations  for  reporting  tri-daily,  located  in  the  San  Joaquin  Valley, 
atfd  at  Port  Harford;  (e)  the  display  of  signals  for  the  fisheiy  interests  at  the  mouth  of 
the  Columbia  River;  (/)  the  organization  of  a  State  weather  service  in  co-operation  with 
the  Pacific  division  of  the  weather  bureau  for  the  extension  and  publication  of  valua- 
ble observations;  (g)  the  correction  of  the  exposure  of  many  of  the  instruments  which 
are  now  faulty;  (h)  extension  of  the  cautionary  signal  system  at  smaller  ports  on  the 
Pacific  coast:  (t)  the  extension  of  the  prediction  work  to  benefit  vessels  sailing  along 
the  coast;  (j)  establishment  of  a  few  stations  in  British  Columbia  along  the  line  of  the 
Canadian  Pacific  Railroad. 

Respectfully  submitted. 

W.  A.  GLASSFORD, 
Second  Lieutenant,  Signal  Corps,  U,  8,  Army,  Assistant  in  Charge, 

The  Chief  Signal  Officer  of  the  Abmy, 

Washington,  D.  C. 


Table  I. — Stalement  showing  names  of  persons  on  duty  in  connection  with  the  Pacytc  Cbaai 

Division,  rank,  date,  and  nature  of  work. 


Name. 


Robert  Craig 

W.  A.  Glassford*.. 

Nelson  Qorom 

8.  Applegotc 

A.  P.  Lcavitt, 

B.  S.  Pttjfue 

O.  A.  Riviere* 

Nelflon  €k>rom*... 


Rank. 


l8tLt.,4thArtV.. 
2dLt.,Siff.Ck)rp8.. 
Sfft.,SIg:.Ck)rp9... 

do 

do 

Private,  S.Corpa.. 

do 

Sgt.,Sig.  Corps- 


Date. 


July  1,1885.  to 

Sept.  ao,  1885. 
Dec.  23. 1885,  to 

June  90, 1886. 
Oct.  1,  1885,  to 

Dec.  23, 1885. 
Apr.  26, 1886,  to 

May  6. 1886. 
July  10, 1885,  to 

May  18. 1886. 
Aug.  10,1885,  to 

May  18, 1886. 
Julyl,  1885,  to 

June  30, 1886. 
May  18, 1886,  to 

June  80, 1886. 


Order. 


Nos.  2  and  205,  A.Q.O., 

1885. 
No.  279,  A.G.O.,18S5 


Letter  O.  C.  8. 0.,  Sept  10, 

1885. 
S.  0. 36, 1886,  order  of  Ser- 

fCeant  Gorom. 
Letter  O.  C.  S.  O.,  July  10, 

1885. 
9. 0.  9,  BO.  and  44, 1886. 


S.O.9,1885 


Letter  O.  C.  8. 0.  May  8, 
1886. 


Remarks. 


Inobarge. 

In  charge. 

InoharEe. 

Clerical  assistant. 

Clerical  assistant. 

Clerical  assistant. 

Clerical  assistant. 

Clerical    assistant 
part  of  each  day. 


*0n  duty  on  Juns  80,  IMI, 
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Table  II. — Pereewtage  of  verification  of  weailier  predicHona. 


North  Pacific 

Middle  Paciflo. 

South  Pacific 

6 

h 

• 

2 

s 

e 

• 

1 

• 

Penon  predicting. 

s 

• 

t 

M 

• 

t 

ua 

• 

§• 

3 

.a 

1 

1 

a 

1 

1 

s 

a 

% 

^ 

^ 

^ 

^ 

^ 

^ 

H 

< 

U6. 

Jolj**  •..»• 

85.9 

96.1 

83.8 

96.5 

96.2 

81.6 

99.1 

97.8 

89.5 

92.0 

Lieut.  Robert  Craifc,  aaalst- 
>    ant,  July  1  to  September 

A^K>«  #••••• 

94.7 

97.8 

81.6 

100.0 

98.2 

75.4 

95.6 

97.8 

87.7 

92.1 

8epC — 

78.1 

86.2 

82.6 

97.8 

93.3 

78.6 

100.0 

94.6 

86.2 

88.5 

.      25,1885. 

Vl^.»»«»«  ••« 

80.6 

62.9 

67.8 

92.2 

70.7 

79.8 

97.4 

90.0 

86.6 

79.7 

Sgt.   N.  Oorom,  Sept  29 

Not........ 

82.4 

73.0 

58.4 

75.8 

70.1 

70.0 

77.0 

08.6 

84.8 

73.4 

to  Dec  23,  1885,  except 
Buspended  from  Nov.  28 
,    to  I)ec.  2. 

060    ...MM. 

75.9 

70.9 

64.5 

81.4 

68.0 

82.3 

88.2 

73.2 

70.9 

75.8 

UBS. 

Jftn ....... 

87.5 

80.1 

63.0 

84.3 

09.0 

71.8 

79.8 

81.3 

78.4 

77.2 

Feb... .MM. 

T7.9 

86.1 

77.9 

91.8 

75.0 

90.4 

89.4 

90.9 

88.0 

85.2 

MMdLM. 

88.6 

84.5 

7ao 

72.8 

63.4 

86.0 

87.5 

84.1 

81.5 

79.8 

A|iril 

86.2 

87.2 

83.0 

87.1 

69.2 

73.7 

85.7 

96.8 

86.2 

80.8 

84.8 

lUy....„. 

02.1 

89.0 

79.4 

91.7 

82.9 

100.0 

96.1 

81.1 

87.8 

Jane. 

80.4 

86.2 

71.4 

99.6 

86.6 

75.9 

99.1 

93.3 

83.1 

86.2 

ATongcu 

84.0 

83.6 

73.6 

81.5 

78.0 

79.9 

92.2 

89.5 

83.7 

83.4 

• 

Tablk  III. — Table  showing  ike  distribution  of  the  weather  forecaste  on  the  Fadfle  coast. 


1 

1 

1 
1 

1 
1 
1 

1 

1 


Pi^per  or  person  receiving 
indications. 


Eveniniir  Bulletin.. ^... 

Abend  Post* 


Evening  Poet. 

Daily  Beport* 

San  Francisco  Cbropiclef. 

Hominff  Gall 

AltaCJaUfomiat 


Daily  Ezaminerf 
Der  Demokratf^.. 


Le  Courrier  de  Son  Fran- 
cisco.f 

TheOuidef , 

Commercial  New0t» , 

Journal  of  Commeroef...., 
Observer's  office » 


Western     Union     Tele- 
graph Company. 
Anodated  Press... 


Surf M 

Press M 

Independents 

Mercury »... 

lodependentM 

HenOd 

Times 

EzpresBu » 

Sun 

San  Diegan 

Union 

Record  Union 

News - 

Expositor.. 

Morning  On^ronian. 

Ledger „ 

News 

Chronicle  .^ 

Post-Intelligencer .... 


Total 


Place. 


San  Francisco 
^do 


.do. 
.do. 
.do. 
.do. 
.do. 

.do. 

.do. 

.do. 

.do. 
.do. 
.do. 
.do. 

.do. 

.do. 


Santa  Cruz.. 

Santa  Barbara.. 

do MM.. 

San  Jo86 

Stockton 

Los  Angeles 

do 

do 

San  Diego 

, do 

do 

Sacramento 

Modesto 

Fresno „.. 

Portland 

Taooma 

do 

SeatUo 

do 


Circulation. 


7,500 

2,500 

12,500 


87,600 
25,0U0 
12,500 

10,000 

3,000 

1,500 


790 
146 


900 
500 
3,000 
1,900 
1,000 
2,000 
1,900 
250 


1,000 

4,000 
900 
250 

4,000 
900 
900 
900 

1,000 


135,397 


Remarks. 


Synopsis  and  indications  com- 
plete. 

Indications  fbr  Oalifomia  dur- 
ingrainy  season.    ' 
Do. 

Indications  for  Oalifomia. 
Do. 
Do. 

Synopsis  and  indications  com- 
plete. 

Indications  for  California  dur- 
ing rainy  season. 

Weather  and  temperature  for 
California  during  rainy 
season. 

Indications  for  California  dur- 
ing rainy  season. 

Indications  of  weather. 

Indications  Pacific  coast. 
Do. 

Complete  farmers*  bulletin 
printed  and  mailed. 

Posted  on  bulletin  board. 

Telegraphed    to  papers  and 

places  named. 
Indications  of  weather. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


9  8IG 


•  Evening. 


t  Morning. 
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Table  IV. — Table  shoxoing  tJte  number  of  days  storms  occurred  ai  each  stationf  wUh  ik0 

number  of  cautionary  signals  displayed^  4tc. 


188R-'86. 

San  Diego. 

San  Franoisoo. 

Port  Canby. 

Astoria. 

Olympia. 

JS 

s 

• 

9 

j^ 

9 

^ 

9 

i  s 

1 

witho 
>rm. 

• 

1 

• 
IB 

1 

1 

• 

« 

1 

• 

• 

«3 

1 

0 

Month. 

i 

■*» 

1 

OB 
-•> 

^i 

^ 

• 

1 

N 

• 

1 

"S 
«> 

'i 

• 

• 

"Sg 

OB 

9 

o 

00 

s 

« 

9 

o 

Signals 
sto 

£ 

*S 

II 

£ 

m 

g 

11 

i 

"S 

9 

0 

^1 

d 

.3 

1 

s 
Z 

15 

5 

5 

15 

s 

3 

2 

3 
? 

6 

2 

3Q 

a 

9 

6 

5 
^ 

0  « 

& 

S 

a 

9 

6 
? 

£ 
1 

s 

July 

Aiitmaft 

18 

18 

September 

: 

15 

15 

7 

7 

"i" 

October.. 



3 
3 

3 
3 

9 
23 

9 
23 

1 

9 

November 

•  «•* 

......      ...... 

2 

2 

•««*•• 

December 

' 1 

20 
17 

13 
*•* 

*io' 

3 

20 

7 

10 

January 

1 

1 

1      „ 

7 
1 

6 

2 
1 

3 

11 

10 

4 

......  ...^. 

February 

March 

1 

o 

1 

2 
3 

2 
3 

13 
7 

"l 

13 
6 

"3" 

April 

'     2 

21     1 

May 

2 

1    o           1 

1 

I 

1 

1 

1    

] 

1 

,  "' 

Juno 

1 

7 

7 

:::::: ..'. 

1 

3 

.'.'.'.'.. 

8 

i        ' 





08 

15 

1 

Total..  ... 

c 

c 



75 

5 

70 



112 

14 

3 

26 

11 

8 

6 

1      « 

1 

1885-'M. 

Tacoma 

Seattle. 

Port  Towns- 
end. 

Port  Angelea. 

Month. 

k 

• 

S 

9 

With  signals. 

Without  signals. 

Signals  without 
storm. 

B 

9 

• 

g 

4 

9 
0 

Signals   without 
storm. 

• 

a 

9 

55 

• 

•2 

1 

*s 

9 
0 

.S 

9 

1 

g 

• 

a 

9 

J? 

• 

m 

i 
g 

*• 
9 

s 

Signals  without 
storm. 

July 

1 

1 

*'*"^ 

Auflfust 



Seotember. ' 

Oc^ber « 

November 

December,..,.,..,. ....,,.......,,,,.. 

January 

February 

1 
1 

1 

1 

...„. 

1 

1 

2       3 

3 

1 

11 

2 

0 

1 

2 
1 

1 

1 

1 

March 

ApriL. 

1 

1 

1 

I 

8 

2 

1 

May 

V^"' 

June 

1 

1    

2 



2 

Total 

3       2 

1 

4 

5 

6   

17 

12 

S 

1 

NoTiE.~From  July  1  to  April  30  a  velocity  of  25  miles  per  hour  is  considered  as  a  storm,  and  since 
May  1  the  verifying  velocities  at  different  stations  have  been  used,  i.  e.,  San  Di^co«  20  miles;  San 
Francisco.  80  miles ;  Fort  Canby,  85  miles ;  01ympia,18miles,andPort  Angeles,  21  miles.  Astoria. 
VMoma,  Seattle,  and  Port  Townsend  have  no  anemometers. 
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itBS-'at. 

Lett*™. 

ModUu. 

RM«l(ed. 

a«Dt. 

Serrice. 

VoluntaiT 

a.P.R.RC. 

PonlaurccioTi 

I^ht-HOUM 

J-ir- 

113 
lOB 

73 
» 

no 
no 

33 

143 

1 

83 

36 

1 

03 

01 

83 
SS 

80 

SI 

w 

23 

J 

SP'-" 

Jinaory. 

Ksrr:::::: 
il£?^;::::::::::. 

Juie-.- 

Total 

™|,.^ 

715 

360 

1,183  1                 135  1                       M 

Itomaofexpeiw. 

Amount. 

R«o«k.. 

tM<0 

WOO 
000 
14  70 
2100 
13  83 

to.  p«  month. 

BO  ceDia  per  month. 

K  ^l  ralnth";  IVom  Ju"?  1.'  ISSS.'lS  P?bni(i^  SB.  i«86. 

Slperquarter.  from  Jul)- 1.1883,10  March  31,1888, 

Oh  QiluTa  iind  cbVmner* 

C«l«.dk|<)d1iDBWOOd 

oaee«ppir« ^ 

123  8S 

Vtbte  tkittBiag  montkly  rainfall  averagr*  (exprrtted  in  inchtt  and  bundredllit)  in  California,  ■ 
Ortgon,  anil  IVaaliiniiton  Territory,  milh  mean  averagen  for  teaton,  tiutnlirr  of  ytartfrom 
vtiie\  ateragn  art  determined,  and  total  for  teaton  of  1885  mid  188G. 


tComplled  b7  UmaU  W 


I,  aiinsl  Corpa.  U.  9.  A.,  In  ohiUKO  Pociflo  Coul  Divlalon.] 
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Table  »howing  monrJUy  rainfall  average*,  <£c.— -CoDtiDnsd. 
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TUoJ  liovmg  mottUfy  rainfail  averaget,  Ac. — ContiaDed. 
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Tbfol  ahoaing  months  rainfall  averaga,  £c. — Continued. 


APPENDIX    7. 

REPORT  UPON  THE  SYSTEM  OF  COTTON-REGION  OBSERVATIONS. 

Signal  Office,  Wae  Depabtmbnt, 

Waskinffton  City,  June  30,  1886. 

Sib:  I  have  the  honor  to  submit  my  annual  report  of  the  work  done  in  connection 
with  the  system  of  ootton-region  reports  for  the  year  ending  June  30,  1886. 

The  system  continued  in  active  operation  from  July  1  to  October  31 ,  after  which  observa- 
tsons  were  discontinued  for  the  year.  The  appropriation  being  insufficient  to  carry  on 
the  observations  and  reports  during  the  period  contemplated  and  desired  by  cotton  in- 
terests, the  resumption  of  the  service  in  the  spring  was  delayed  until  Apnl  10.  The 
uifi»mstiQ&  is  given  the  widest  publicity  throughout  the  cotton-growing  States  by  being 
bulletiiied  daily  at  prominent  points  and  published  in  the  newspapers;  the  editors  al- 
lowing ample  space  for  the  purpose.  Ck>pies  are  also  sent  to  the  cotton  exchanges, 
boards  of  tmde,  &c  The  producer,  the  shipper,  and  others  interested  in  the  gro't^ng 
crop  have,  in  their  correspondence  with  this  office,  uniformly  testified  to  the  great  bene- 
fits derivcNl  from  the  carefhl  study  of  tho  reports,  which  contain  the  mean  maximum 
and  mean  minimum  temperatures  and  the  rainfall  at  over  one  hundred  and  fifty  places 
in  the  cotton  districts. 

This  branch  of  the  service  has,  since  its  inception,  labored  under  many  disadvantages, 
resulting  from  insufficiency  of  money  for  its  proper  maintenance,  which  rendered  it  im- 
possible to  establish  the  necessary  number  of  points  of  observation  over  the  wide  area  of 
eoimtry  which  it  was  the  desire  of  this  office  to  benefit  by  the  reports;  and  also  the  fiict 
that  no  money  being  appropriated  by  Congress  for  telegraphing  tho  observations,  the 
generosity  of  the  various  railroad  companies  and  telegraph  lines  bad  to  be  depended 
upon  for  the  free  transmission  of  the  messages,  which  proved  a  very  unsatisfactory  ar- 
rangement. 

llie  pay  of  the  special  observers  employed,  being  but  20  cents  per  day,  ofiers  small 
inducement  to  take  and  forward  reports  with  that  care  and  promptness  which  they 
riioold  receive  in  order  to  make  them  thoroughly  reliable  and  of  the  greatest  value  to 
all. 

The  transmission  of  the  observations  over  the  telegraph  lines  under  the  circumstances 
just  stated  can  be  easily  slighted,  and  this  office  has  no  alternative  but  to  accept  any 
ezplanatloQ  that  may  be  given.  The  difficulties  named  can  be  readily  obviated  if  the 
estimates  submitted  to  Congress  are  favorably  acted  upon.  Provision  has  been  made  in 
these  Ibr  1886-'87  for  a  total  of  250  stations;  for  the  increase  of  pay  of  the  special  ob- 
servers to  50  cents  per  report,  and  the  payment  by  the  Government  of  the  necessary  tel- 
egraph tolls  from  the  special  stations  to  the  section  headquarters. 

Bdbre  the  cotton  season  opened  in  April  last  it  was  decided  that  observers  in  charge 
of  the  section  centers  should  visit  and  inspect  each  of  the  special  stations;  and  this  has 
since  been  done,  and  much  good  in  the  way  of  better  service,  greater  accuracy  and 
promptness  in  rendering  reports  has  resulted.  Many  of  these  stations  hod  never  before 
been  visited  by  a  representative  of  the  Signal^rvicc.  Each  inspector  was  charged  to  in- 
vestigate and  correct  all  the  irregularities;  to  properly  instruct  the  observers;  to  inspect 
thecondition  of  the  Government  property  on  hand,  and  recommend  such  action  as  seemed 


The  following  cotton-region  stations  were  inspected  by  tho  observer  in  charge  of  the 
section  center: 

Sergeant  S.  W.  Beall,  Atlanta,  Ga.,  visited  Gainesville  and  Toccoa,  Ga.;  Anderson^ 
Greenville,  and  Spartanburg,  S.  C. ;  Griffin,  Newnan,  West  Point,  and  Cartersville,  Ga. 

Sergeant  David  Fisher,  Augusta,  Ga.,  visited  Batesburg,  Columbia,  Chester,  and 
Greenwood,  S.  C. ;  Black ville,  S.  C. ;  Waynesborough,  Ga. ;  Allendale,  a  C. ;  Camack, 
Washington,  Union  Point,  and  Athens.  Ga. 

Sergeant  J.  11.  Smith,  Charleston,  S.  C,  visited  Saint  George's,  Branchville,  Saint 
HatUiew's,  Jacksooborough,  Yemassee,  Hardecvillc,  and  Kingstree,  8.  C. 
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Sergeant  E  O'C.  ifaclnemey,  GalveBtou,  Tex.,  Tiait«d  HoDtrtOD,  Colnmbu,  Catn, 
Weimar,  LnliDK,  Austin,  Brenhfun,  Heanie,Waco,  Belton,  Coreicana,  Dallas, WcsUmftnd. 
Tjler,  Longview,  Hantflrille,  Sour  Idle,  and  Orange,  Tex. 

Sergeant  B.  L.  Gonlding,  Little  Bock,  Ark..  TiBit«d  DevatL'a Blnff,  Brinkler,  Eenaett, 
Newport,  Sfodiaon,  Helena,  Arkansas  Citj,  Monticello,  Pine  Bluff,  Hognoliik,  and  Tu- 
arkonu,  Ark. ;  Fails,  Tei. ;  Preocott,  Malvern,  and  KnaaellTille,  Ark. 

fieigeant  D.  T.  Flannery,  Memphia,  Tenn.,  yisited  Grand  Junction,  Tenn.;  Corintli, 
Miss.;  Tnscnmhia,  Decatnr,  and  Soottsborongh,  Ala.;  Holly  Spring  Oxford,  Graoada, 
Bateaville,  and  Hernando,  Miss.;  Covington,  Dyeisbnrg,  Milan,  Paris,  Bolivar,  Browna- 
ville,  and  ArlLngton,  Tenn. 

Sergeant  Appleton  Pritchard,  Mobile,  Ala.,  visited  Waynesborongfa,  and  Heridisn, 
Hiss.;  Livint^n,  Ala.;  Macon,  Colambus,  Abeideen,  and  Okolona,  Miss. 

Seigeant  lAwrence  Daime,  MontgomeTy,  Ala.,  visited  Fort  Deposit,  Greenville,  Ever- 
gte«D,  Selma,  Pine  Apple,  Harion,  Coleia,  Birmingham,  Opelika,  Ala.j  Colnmbas,Ga.i 
and  Eafitola.  Ala. 

CTHennan,  New  Orleans,  la.,  visited  Amite  City,  Ia.;  BrookhaTen, 
it  Gibson,  and  Natcbez,  Miss. ;  Aleiandria,  Natcbitocbes,  Cooshatla 
Cbeneyville,  Opelonsas,  and  Lafayette,  La. 

^  Emery,  Savannah,  Go.,  visited  Jeasnp,   Eastman,  Hacon,  Smithville, 
Ibany,  Thomasville,  Bainbridge,  and  Qoitmaii,  Ga.;  Live  Oak,  Waldo, 
k,  Fla.;  Way  Cross,  Allapabo,  and  Millen,  Oa. 
V.  Byiam,  Vicksbnrg,  Miss.,  visited  Edwards,  Jackson,  I^e,  Min.,  and 

^  ...»^ Mitchell,  stationed  at  SmithvUIe,  N.  C.  was  detached  and  visited  Oolds- 

borongb,  New-Berae,  Weldoo,  Raleigh,  Salisboiy,  and  Wadesborongh,  N.  C;  Cheivw 
and  Florence,  H.  C. ;  and  Lnmbeiton,  N.  C. 

Pnll  and  complete  inatrncUons  for  the  guidance  of  cotton-region  observerB  were  pre- 
pared in  pamphlet  form,  and  copies  were  fninisbed  by  the  inapectoia  to  each  special  ob- 
server in  cbarge  of  a  special  cotton- ref^ou  atation. 

The«e  instnictiorui  are  in  such  complete  form  that  in  the  event  of  any  change  being 
neceasary,  the  newly-appoint«d  obeervei  conld  easily  familiarize  himself  with  Uieieqaire- 
ments  of  the  pneitioD. 

Theresaltof  theaa  inspections  was  very  satisfactory;  and  all  inslmmentB  ore  now 
properly  exposed,  and  the  instrnment  shelteis  located  in  the  best  positiooa  obtainable. 

Heretofore  the  instrnment  shelters  at  nearly  all  stations  have  been  located  on  or  near 
the  depot  or  freight  boilding;  bnt  oa  the  constant  jarring  cansed  by  passing  trains  had  a 
tendency  to  lower  tbe  index  point  of  the  minimum  thermometera  the  inspectois  were  in- 
structed to  remove  oil  shelteis  liable  to  bo  thns  affected,  and  have  them  set  np  in  mora 
advantageous  poaitions.  The  rain-gauges  at  all  the  special  stations  have  also  been  ex- 
amined, and  where  the  exposure  was  considered  defective  better  localities  have  beensB- 

The  special  cotton-region  obaerveis  have  been  peisonally  instructed  in  theii  daties, 
and,  oa  fkr  aa  the  money  appropriated  for  its  support  will  permit,  the  cottou-region  aerv- 
ioe  is  now  in  the  moat  effective  condition  pomiblo. 

There  are  now  in  operation  twelve  centers  for  collecting  the  reports,  eight  regular  Sig- 
nal Service  stations  taking  cotton-region  observations,  and  one  hnndied  and  thirty-five 
special  cotton -region  stations,  making  ono  hnndred  and  fifty-five  places  in  all  at  which 
ueae  ohaervations  are  made  and  reported. 

The  following  stations  were  established  during  the  year: 

Brenbam,  Tex.  (Galveston,  Tex.,  center);  Nebo  and  Forrest  City,  Ark,  (LitUe  Rock, 
Ark.,  center);  and  the  following  etationa  were  discontinued:  Beaumont,  Tex.  (Galves- 
ton, Tex.,  center);  Uadison  and  Nebo,  Ark.  (LitUe  Hock,  Ark.,  center);  Dalbm,  Oa. 
(Atlanta,  Go.,  center). 

The  observer  at  Chattanooga,  Tenn.,  takea  cotton-reKion  observatJons,  and  telegn^bs 
them,  doily,  to  Atlanta,  Ga. 

The  name  ofthe  station  at  Withe,  Tenn..  was  chaoged  by  tbe  Past-Office  Department 
to  Arlington. 

Eachalstrictsendsbymail,  daily,  to  observer,  NewOrIeans,lA,  atopy  of  Form  1381, 
containing  the  maximum  and  minimum  tempeiatnres  and  the  rainfall  at  each  special 
station  in  the  district. 

To  obviate  any  dilBcuIty  that  might  arise  on  account  of  tbe  telegraph  lines  being  down 
or  in  trouble,  and  thus  delay  the  transmission  of  reports  to  tbe  centera,  each  cotton- 
region  observer  moils,  daily,  to  his  section  center  a  copy  of  tbe  cipher  report  (Form  203); 
KoA  as  soon  oa  the  missing  report  ia  received  al  the  section  center,  the  information  it 
containa  is  entered  on  a  Form  138A  (cotton-r^on  bnlletin},  and  mailed  to  New  Orleans. 

I  wonld  urgently  recommend  that  tbe  following  be  submitted  in  the  next  year's  esti- 
nat«s  for  the  appropriations  for  tbis  service,  under  the  item  headed  "  Observations  and 
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upfioseB  inddental  thereto,  amumnciiig  the  probable  approach  and  severity  of  ftosts,  for 
the  benefit  of  the  cotton  region  of  the  United  States:  Cotton-region  observations  and 
reports:' '  Two  hundred  and  fiflj  stations  at  50  cents  per  day,  fiom  April  1  to  October  31, 
|Si6,750 ;  instrnmentB  and  instmment  shelters,  $2,000 ;  incidentals,  $1,250.  And  nndcr 
(he  item  headed  **  Telegraphing  reports,  messages,  and  other  information  in  connection 
witii  the  obserration  and  report  of  storms,  &c  :"  For  ooUectix^  cotton-region  reports, 

no,7oa 

These  reports  have,  heretofore,  been  telegraphed  by  the  railroad  companies  free  of 
ehaige,  bat  owing  to  many  delays,  fiulares,  and  other  irregularities  resulting  fiom  the 
ftee  system,  it  is  now  desired  to  secure  for  their  transmission  that  promptness  and  regu- 
larity which  can  only  be  obtained  by  regular  rates. 

The  following  oopy  of  a  letter  firom  Air.  James  F.  Nanry,  secretary  committee  of  in- 
formation and  statistics.  New  York  Cotton  Exchange,  New  York  City,  is  added  to  this 
report  for  the  reason  that  it  fhmishes  valuable  information  in  regard  to  the  cotton  crop, 
and  gives  the  opinicm  of  business  men  upon  the  usefhlness  of  the  reports  made  at  the  sta- 
tioiis  in  the  ootUm  region : 

*'NeW  YoBK  COTTOlf  EZCHAKaB, 

''New  York,  Mag  17,, 1886. 

"  Dbab  Sib:  Pressure  of  private  and  other  business  has  hindered  our  committee  flrom 
looking  out  the  towns  in^ich  we  recommend  to  be  used  as  points  fh>m  which  to  get  daily 
reports  of  tlie  weather,  especially  as  afibeting  the  cotton  crop. 

''The  most  important  thing  for  the  crop  is  the  rainfoU,  and  it  should  be  reported  every 
twen^-four  hours  with  accuracy,  not  in  averages  from  centem,  but  the  actual  amount  at 
each  place. 

''If  to  this  is  added  the  maximum  and  minimum  thermcmieter  readings  for  the  twenty- 
four  houra,  there  is  nothing  more  to  be  desired,  and  any  planter,  foetor,  or  dealer  who 
will  study  these  three  records  can  get  a  good  idea  of  the  crop  prospects. 

"In  choosing  the  towns,  we  have  tried  to  keep  as  closely  as  possible  to  your  puUished 
list  of  stations  dated  Ifarch  1,  1884,  General  Orders  No.  21.  Some  places  where  little 
or  no  cotton  is  grown  we  have  dropped,  others  we  have  added  when  much  cotton  is 
raised.  We  have  also  kept  to  the  railroad  lines  as  mudi  as  possible,  though  that  plan 
rather  ties  down  the  distribution  of  places. 

"We  hope  you  will  be  able  to  put  this  plan  into  operation,  as  by  it  akme  can  we  get 
aoeomte  and  reliable  weather  reports  to  judge  of  the  cotton  crop. 

(Here  follows  a  list  of  stations.) 
"Very  lespectfolly,  yoaxs, 

"JAMES  F.  NANRY, 
''Seerdarp  CbmmiUee  of  IftfornMUon  and  StaUstkt, 

"Brig,  and  Bvt  lisy.  Gen.  W.  B.  Hazen,  , 

''Chief  l^gnal  Officer,  U.  8.  Armjf,  WaahingUm,  D.  C." 

1  am,  very  respectfully,  your  obedient  servant, 

F.  B.  DAY, 
Second  LieuUnant^  Signal  OorpSy  U.  8.  Armj/, 

The  Chisf  Siqhal  Officsb  of  thb  Abmt, 

WaahingUm^  D.  (X 
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UEPORT  ON  THE  DISPLAY  OF  SIGNALS  FOB  THE  PROTECTION  OF  MARINE 

INTERESTS. 

SioKAL  Ornos,  Wab  Dkpabtment, 

WcuMngton  CU^,  June  30,  1686. 

8ib:  I  have  the  honor  to  make  the  fbllowing  leporl  upon  the  ejBtem  of  cautiooaiy 
wind  signals  nsed  by  the  Signal  Serrice  for  the  protection  of  marine  interests,  in 
opeiution  during  the  year  enduig  tiiis  day: 

The  display  of  signals  has  oontinned  during  the  past  year  as  heretofore. 

On  Deoember  1, 1885,  signals,  with  the  exoeptions  noted  below,  were  disoontinned  at 
all  stations  on  L^e  Saperior,  and  at  all  other  lake  ports  on  Deoember  16,  1886,  navi- 
gation haying  closed  for  the  season. 

The  IfUsplay  of  caationaiy  signals  oontinned  thronghont  the  entire  year  at  the  follow- 
iqg  places:  Grand  Hayen  and  Lndin^n,  Mich. ;  Milwankee,  Wis. ;  Saint  Joseph,  Sonth 
Hayen,  and  Manistee,  Mich.  The  display  was  resumed  on  Lake  SuperiiMr  May  1,  1886, 
and  at  all  other  points  of  display  on  the  lakes  April  16, 1886,  on  the  resumption  of 
naylgatiQiL 

The  new  signals  recently  adopted  by  this  senrioe  for  announcing  the  approach  of  wind 
storms  are  of  three  kinds,  yia.: 

fl)  The  cautionary  signal. 
2)  The  direction  sigmd. 

[3)  The  <m-shore  siffoaL 

The  cautionary  day  sisnal  is  a  square  red  flag,  with  black  square  center;  the  night 
signal  is  a  red  light,  when  hoisted  it  indicates  that  a  wind  yelodty  of  35  miles  per 
hour,  or  oyer,  is  expected  to  blow  within  100  miles  of  the  places  at  which  the  signals 
are  ^splayed.    This  yelodty  of  wind  is  considered  dangerous  to  all  daaaes  of  shipping. 

The  diiection  signal  is  a  square  flag,  composed  of  two  horisontal  stripes,  one  black 
and  the  other  wMte.  It  is  only  displayed  with  the  cautionary  signid  flag,  and  indi- 
cates flrom  what  quadrant  the  dangerous  wind  is  expected  to  come.  For  the  purpose  of 
designating  these  quadrants  the  compass  has  been  divided  into  the  NK,  SK,  SVV.,  and 
NW.  quadrants.  In  the  order  to  hoi«b  a  direction  signal  it  is  stated  ftom  which  quad- 
rant the  dangerous  wind  is  first  expected.    There  is  no  night  display  for  the  direction 

The  cmndiore  day  signal  is  a  square  flag  composed  of  four  smaller  squares, 
two  white  and  two  black,  so  arranged  that  squares  of  like  colors  tondi  each 
other  at  tiie  inner  comers.  It  is  only  displayed  at  lake  porta  where  regular 
fhll-reportiDg  meteorological  stetions  of  the  service  are  in  operation. 

The  on-shore  signal  ii^icates  that  the  wind  will  blow  in  an  on-shore  direc- 
tion with  a  velocity  of  from  20  to  36  miles  per  hour  at  the  place  where  the 
signal  is  displayed.  Tlds  velocity  of  wind  is  considered  dai^^erous  to  small 
vessels,  barges,  and  tows  on  the  lakes;  The  on-shore  night  signal  isa  white 
light 

A  direction  signal  is  not  hoisted  in  connection  with  the  on-shore  signal.    It 
is  only  displayed  with  the  cautionary  signal,  and  not  more  than  3  feet  abcve  or  below 
it,  in  the  following  manner: 


N.  E. 
Quadrant, 


8.W. 

OnadranL 
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It  will  be  seen  from  the  above  cut  that  the  direction  flag  is  above  the  caationary  flag 
fiir  easterlj  wiiids  and  below  for  westerly,  while  the  black  stripe  in  the  direction  flag 
is  above  the  white  stripe  for  northerly  winds  and  below  for  southerly. 

When  the  cautionary  signal  is  hoisted  alone,  it  indicates  that  the  directitti  from  which 
tlie  daagerons  wind  may  come  has  not  been  determined. 

TbiB  new  system  of  cautionary  signals  went  into  operation  May  1,  1886.  It  is  not 
neceaBuy  to  advert  to  the  old  system  of  cautionary  signals,  as  they  have  been  fully 
ezpUuned  in  previous  reports. 

The  velocity  of  wind  heretofore  accepted  as  justiQring  a  cautionary  signal  has  been  25 
miles  per  hour  at  all  stations,  as  shown  by  the  reading  of  the  anemometer  at  the  place 
where  the  display  was  made.  The  velocity  to  justify  a  signal  has  been  changed,  and 
cantkraiary  signals  are  not  now  ordered  unless  a  wind  velocity  of  35  miles  or  more  per 
boor  is  expected,  as  has  already  been  explained. 

The  observer  at  each  cautionary  station  using  an  anemometer  has  been  informed  the 
number  of  miles  per  hour,  as  shown  by  his  anemometer,  that  will  be  equal  totheabove- 
BMDtaoned  verifying  velocity. 

The  special  display  station  at  Traverse  City,  Mich.,  was  discontinued  March  16, 1886. 

The  following  special  display  stations  have  been  established  during  the  year:  Bamegat 
City,  N.  J.;  Cedar  Tree  Neck,  Mass.;  Chicago  Water  Crib,  111.;  Point  Judith,  R.  I.; 
Sankaty  Head  Light,  Mass. 

The  display  of  wind  signals  has  been  suspended  at  Southeast  Light,  R.  I.,  pending  re- 
pfldis  to  the  cable,  which  is  broken. 

The  special  display  stations  were  inspected  by  the  observers  in  charge  of  section  cen- 
ters daring  the  last  half  of  the  year.  This  inspection  was  imperatively  necessary  on  ac- 
eo«mt  of  the  adoption  of  the  new  system  of  wind  and  direction  signals,  and  from  the 
experience  of  former  years  I  am  of  opinion  that  these  stations  should  bo  visited  by  the 
observers  from  the  section  centers  at  least  once  each  year  to  see  that  the  work  is  per- 
formed in  a  satisfactory  manner  and  that  shipping  interests  are  fully  served.  Each  in- 
spector was  chaiged  to  properly  instruct  the  displaymen  in  the  manner  of  hoisting  and 
lowering  the  signals,  and  in  their  general  duties;  to  inspect  the  Grovemment  property, 
end  recommend  such  action  as  seemed  necessary  to  make  the  station  and  display  of  the 
greatest  benefit  to  the  public. 

The  following  display  stations  were  thus  inspected: 

Sergt.  Allen  Buell,  Chicago,  111.,  visited  Saint  Joseph,  South  Haven,  Muskegon,  Mon- 
tague, Pentwater,  Ludington,  Manistee,  Frankfort,  Northport,  Elk  Rapids,  Charlevoix, 
P^oskey,  and  Cheboygan,  Mich. 

Seigt.  S.  W.  Rhode,  Milwaukee,  Wis.,  visited  Racine,  Kenosha,  Sheboygan,  Manito- 
woc, Kewaunee,  Ahnapee,  Sturgeon  Bay,  and  Green  Bay,  Wis.,  and  Menominee,  Mich. 

SergL  N.  B.  Conger,  Detroit,  Mich.,  visited  Sand  Beach,  Bay  City,  and  East  Tawas, 
Mich. 

SergL  Peter  Wood,  Erie,  Pa.,  visited  Ashtabula,  Ohio,  and  Dunkirk,  N.  Y. 

Seistb  J.  G.  Linsley,  Oswego,  N.Y., visited  North  Fair  Haven  and  Cape  Vincent,  N.Y. 

Private  B.  A.  Kinney,  Portland,  Me.,  visited  Bath,  Rockland,  Soathwest  Harbor,  and 
Boolhbay,  Me. 

Seigt.  O.  B.  Cole,  Boston,  Mass.,  visited  Marblehead,  Gloucester,  and  Newport,  Mass. ; 
Portsmouth,  N.  H. ;  New  Bedford,  Wood's  Holl,  Hyannis,  Highland  Light,  Bass  River 
Light)  and  Provincetown,  Mass. 

Seigt.  John  G.  Lynch,  New  London,  Conn.,  visited Stonington,  Conn.;  Bristol,  R.  I., 
FwXL  River,  Mass.,  and  Newport,  li,  I. 

Seigt.  J.  O.  Conway,  Narragansett  Pier,  R.  I.,  visited  Point  Judith,  R.  I. 

Secgtb  Meyer  Herman,  New  Orleans,  La.,  visited  Port  Eads,  La. 

Sergt.  J.  P.  Sherry,  Norfolk,  Va.,  visited  Fort  Monroe,  Va. 

Sergt.  S.  C.  Emery,  Savannah,  Ga.,  visited  Port  Royal,  S.  C;  Tybee  Island,  and 
Bnuk^irick,  Go. 

Seigi.  J.  W.  Smith,  Jacksonville,  Fla.,  visited  Femandina,  Fort  George  Island,  and 
Saint  Augustine,  Flo. 

Sergt.  E.  W.  McGann,  Rochester,  N.  Y.,  visited  Charlotte,  N.  Y. 

Seigt  W.  W.  Eichelbei^ger,  New  York  City,  visited  City  Island,  N.  Y. 

Seigt.  I.  A.  Reed,  Indianola,  Tex.,  visited  Corpus  Christi,  Tex. 

Seigtb  Appleton  Pritchard,  Mobile,  Ala.,  visited  Fort  Morgan,  Ala. 

Scfgt  J.  H.  Sherman,  New  Haven,  Conn.,  visited  New  Haven  Light,  Conn. 

Private  IL  B,  Boyer,  Key  West,  Fla.,  visited  Sond  Key  Light,  Fla. 

Full  and  complete  instructions  for  the  guidance  of  displaymen  have  been  prepared  in 
pamphlet  ibrm,  and  copies  will  shortly  be  furnished  each  special  display  station. 

1  would  earnestly  recommend  that  the  following  he  included  in  the  next  estimate  of 
tppiopriations  for  this  service,  under  the  item  headed:  *'  Expenses  of  storm,  cautionary, 
nd  other  sl^cnals  on  the  sea,  lake,  and  gulf  ooast  of  the  United  States,  announcing  the 
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probable  approach  and  force  of  storms,  inclading  the  pay  of  observers,  services  of  oper- 
ators, lanterns,  flags,  &c:" 

Pay  of  displiymen _ $7,600  GO 

Lantemsand  flags .' 6,000  00 

Incidentals  (sach  as  repairs  to  flag-stafb,  &c.} 2,500  00 

15,000  00 

The  flag-staff  at  the  special  display  stations  of  ihe  Service  are  located  as  below: 

Ahnap(^,  Wis. — The  flag-staff  is  on  a  slight  eminence  inside  the  harbor  piers  and  about 
40  feet  high;  the  signal  can  be  seen  from  the  lake  and  harbor. 

Bass  River  Light,  ifaM.— The  flag-staff  is  near  the  light-honse. 

Baihy  Me, — The  flag-staff  is  on  the  roof  of  the  United  States  custom-honse,  which 
commands  a  view  of  the  whole  dty  and  harbor. 

Bamegai  Cityy  N,  J. — ^The  flag-staff  is  located  in  fh)nt  of  the  Oceanic  Hotel,  and  c»m- 
mands  a  fine  view  of  the  ocean. 

Bay  Citjfy  Mich, — ^The  flag-staff  is  at  the  foot  of  Seventh  street,  and  can  be  seen  for  3 
miles  in  any  direction;  it  is  about  75  feet  high. 

Booikbaj/f  Me. — The  flag-staff  is  situated  on  a  hill  at  the  head  of  the  bay,  commanding 
a  good  si^^t  of  the  harbor  and  its  entrance. 

Brunswickf  Ga, — The  flag-staff  is  on  the  top  of  a  high  building,  and  commands  a  flne 
view. 

Cheboygan,  Mich. — The  flag-staff  is  on  top  of  the  village  hall,  and  can  be  seen  fiom  the 
harbor. 

OUy  Island,  N.  F.— The  flag-staff  is  on  the  roof  of  the  office  of  the  Ship  News' As- 
sociation, which  is  also  the  office  of  the  displayman. 

Corpus  Chritii,  Tex, — The  flag-staff  is  on  the  top  of  «a  high  hill.  The  flags  and  li^ts 
can  be  seen  for  about  3  or  4  miles. 

Dunkirk,  N,  Y, — The  flag-staff  is  on  the  top  of  a  flve-story  building,  commanding 
ing  a  good  view  of  the  harbor. 

East  Tawas,  Mich. — ^The  flag-staff  is  on  the  beach  near  the  steamboat  landing,  and  is 
100  feet  high.     It  can  be  seen  distinctly  all  over  Tawas  Bay. 

Frankfort,  Mich. — ^The  flag-staff  is  on  Main  street,  in  the  western  part  of  the  village. 
A  new  polo  will  probably  be  erected  in  front  of  the  post-office  on  Main  street,  where  the 
signals  can  be  seen  from  every  part  of  the  harbor. 

Gloucester,  Mass. — The  flag-staff  is  on  the  top  of  the  custom-house,  and  the  signals  are 
visible  from  all  parts  of  the  harbor. 

Chreen  Bay,  Wis, — The  flag-staff  is  on  the  top  of  a  grain  elevator,  and  can  be  seen  (tom 
the  bay  and  river. 

Highland  Light,  Mass. — The  flag-staff  is  close  to  the  station  house,  and  near  the  light- 
house.   All  vessds  going  in  and  out  of  the  bay  pass  within  view  of  the  signal. 

Hyannis,  Mass, — ^The  flag-staff  is  on  a  high  bank  near  the  light-house. 

Kenosha,  Wis. — ^The  flag-staff  is  on  the  top  of  the  Simmons  Building,  and  can  be  seen 
from  every  portion  of  the  harbor  and  bay. 

Kewaunee,  Wis, — ^The  flag-staff  is  on  a  high  hill  overlooking  the  town  and  harbor. 
The  location  is  excellent,  and  the  signals  can  be  seen  by  veaseb  jmasing  far  out  on  the 
lake. 

Ludington,  Mich, — The  flag-staff  is  at  the  comer  of  Ludington  avenue  and  Harrison 
street    The  pole  is  150  feet  high,  and  the  location  is  excellent. 

Manistee,  Mich, — The  flag-stsSf  is  on  the  roof  of  the  En^emann  block,  comer  of  South 
Water  and  Maple  streets.  The  location  is  very  good,  and  the  fl^  can  be  seen  {torn  every 
part  of  the  harbor. 

Manitowoc,  Wis. — The  flag-staff  is  on  top  of  the  telegraph-office  building,  one  block 
fh>m  the  river,  and  can  be  seen  from  every  part  of  the  river  and  harbor. 

Marhlehead,  Mass, — ^The  flag-staff  is  in  front  of  the  town  hall,  which  is  only  one  block 
from  the  beach.  The  signals  are  plainly  visible  from  the  river  and  harbor  and  for  a  dis- 
tance of  from  10  to  12  miles  out  on  the  bay. 

Fort  Morgan,  Ala, — The  fll^g-staff  is  on  the  parapet  of  Fort  Morgan. 

Montague,  Mich, — ^The  flag-staff  is  on  the  roof  of  a  warehouse,  l^tween  Montague  and 
WhitehalL    It  can  be  seen  from  every  part  of  the  harbor. 

Muskegon,  Mich, — ^The  flag-staff  is  on  the  roof  of  the  Mason  block,  comer  of  Western 
avenue  and  First  street,  in  the  central  part  of  the  city.  The  display  can  be  seen  from 
eveiy  part  of  the  harbor. 

New  Bedford,  Mass, — The  flag-staff  is  on  the  wharf  of  the  Philadelphia  and  Reading 
Coal  Company,  and  is  visible  from  all  parts  of  the  harbor. 
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New  JSdven  lAght,  Oonn, — The  flag-staff  is  on  the  top  of  the  abandoned  light-boose 
at  Hus  statkm. 

Fmtwatery  Mich, — ^The  flag-staff  is  in  a  central  port  of  the  town.  It  can  be  seenfrom 
eyery  part  of  the  village. 

Petmheji^  Mich, — ^The  flag-staff  is  on  Lak^  street,  between  the  depot  and  the  Cnshman 
Hooae.    It  can  be  seen  from  every  part  of  the  harbor. 

Provineeiowit,  Ma88, — ^The  flag-staff  is  on  the  top  of  a  high  hill  in  the  center  of  the 
town. 

Bacinef  Wis, — ^The  flag-staff  is  on  the  roof  of  the  warehoose  of  the  Goodrich  Trans- 
portation Company  at  harbor  entrance.  Vessels  passing  in  or  ont  of  port  pass  within 
50  feet  of  the  flag-stafll 

Boeklandf  Me. — ^The  flag-staff  is  on  the  roof  of  the  United  States  costom-honse. 

Saint  Joeephy  Mich. — ^The  new  flag-staff  to  be  erected  will  be  placed  on  a  high  blnff 
overlooking  the  harbor,  at  the  foot  of  Ship  street,  and  can  be  seen  from  everypart  of  the 
harbor. 

Sand  Beachf  Mich. — ^The  flag-staff  is  immediately  in  front  of  the  displayman's  office, 
and  can  be  seen  from  the  lake  and  bay. 

SMboygan,  Wie. — A  new  flag-staff  will  shortly  be  erected  at  this  station. 

South  Havenf  Mich. — ^The  fls^-staff  is  on  a  high  blnff  in  the  western  part  of  the  town, 
and  can  be  seen  ih>m  every  part  of  the  harbor. 

Stmtkweet  Harbor,  Me. — ^The  flag-staff  is  on  a  hill  overlooking  the  harbor,  and  in  an 
excellent  position. 

Sbtrffcon  Bay,  Wis. — ^The  flag-staff  is  on  the  dome  of  the  Court  House,  and  has  an 
elevation  of  about  160  feet  above  ground.  The  signals  can  be  seen  from  Lake  Mich- 
igan, and  from  the  canal  and  Sturgeon  Bay  to  the  entrance  from  Green  Bay. 

Tj/bee  Jtland,  Ga.— The  flag-sti£  is  on  the  top  of  the  old  tower,  the  highest  point  on 
the  island,  and  is  40  feet  above  the  ground. 

Wbod*M  HoU,  ifoM.— The  flag-staff  is  at  Nobska  Point  ncbr  the  light-house.  The 
diq^yman  at  Wood's  HoU  displays  the  signals  from  a  staff  in  front  of  his  house,  and 
they  are  duplicated  at  Nobska  Point.  The  signals  can  be  seen  by  all  vessels  passing 
through  Vineyard  Sound. 

Very  respectfully,  your  obedient  servant, 

F.  R.  DAY, 
Second  Lieutenant,  Signal  Corps, 

The  Chief  Siqkal  Offioeb  of  the  Abmy. 

Washington,  D,  a 
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APPENDIX  9. 

BIVEB  REP0HT8  AND  FLOODWABNINOS, 

Signal  Office,  Wab  DsPABTBiEKT, 

WoBhingUm,  City,  June  20,  1886. 

Sib  :  I  have  the  honor  to  submit  my  report  on  the  system  of  river  and  flood  reports  for 
the  year  ending  this  day,  together  with  snch  additional  dato  as  have  been  gaUid^  since 
last  report 

The  valne  of  simnltaneons  river  reports  from  and  between  river  stations,  at  selected 
points  in  the  various  water-sheds  of  the  oountiy,  does  not  consist  wholly  in  the  fore- 
warning of  dangerous  rises,  however  valuable  these  warnings  may  be.  It  is  important 
that  in  addition,  continuous  and  exact  observations  should  be  made  and  permanent  reooids 
kept  for  the  benefit  of  the  commerce  of  our  navigable  rivers  and  shipping  interests  gen- 
erally. It  is  very  important  to  know  the  stage  of  water  at  all  times,  but  more  especixdly 
is  this  valuable  when  the  water  is  at  a  very  low  stage,  as,  from  the  information  fumi^ed 
by  the  records  at  the  Signal  Service  river  stations,  captains  and  others  can  determine  the 
height  of  water  at  places  where  there  are  dangerous  bars. 

Since  the  establishment  of  the  Pittsburg,  Chattanooga,  and  Saint  Louis  River  systems, 
with  the  observer  at  the  central  station  in  charge  of  the  special  reporting  stations  in  the 
section,  the  plan  has  met  with  such  gratifying  results  that  it  has  been  widely  extended, 
and  centers  have  been  established  at  Cairo,  Leavenworth,  Little  Sock,  La  Crosse,  Nash- 
ville, New  Orleans,  Shreveport,and  Yicksburg,  for  the  collectionof  river  reports  from  the 
special  stations,  for  distribution  to  places  and  interests  affected  by  high  and  low  water. 

It  being  advisable  to  have  the  gauges  at  a  number  of  the  river  stations  rebuilt  or  re- 
placed, the  bench-marks  and  zeros  properly  determined,  the  reports  distributed  over  as 
large  an  area  as  possible,  and  the  service  made  of  as  much  benefit  to  the  public  as  the 
money  allotted  for  the  purpose  would  permit,  Mr.  H.  W.  Brewer,  civil  engineer  and  river 
expert,  has  during  the  past  two  years  inspected  the  following  river  stations,  and,  when 
possible,  determined  the  height  above  sea-level  of  the  zero  of  the  gauges  and  the  danger 
lines,  together  with  such  other  information  as  would  tend  to  give  these  river  reports  to 
the  public  in  the  shortest  time,  and  at  places  where  they  would  be  of  the  most  benefit. 
The  following  places  have  been  thus  visited  by  Mr.  Brewer: 

Decatur,  Ala.,  Johnsonville,  Tenn.,  Paducah,  Ky.,  Warsaw,  111.,  Evansville,  Ind., 
Louisville,  Ey.,  Cincinnati,  Ohio,  Marietta,  Ohio,  Wheeling,  W.  Ya.,  Camden,  Ark., 
Bayou  Saia,  La.,  Yicksburg,  Miss.,  Yazoo  City,  Miss.,  Arkansas  City,  Ark.,  Little  Rock, 
Ark.,  Newport,  Ark.,  Fulton,  Ark.,  Shreveport,  La.,  Monroe,  La.,  Girard,  La.,  Delhi, 
La.,  Coushatta  Chute,  La.,  Alexandria,  La.,  New  Orleans,  La.,  Nashville,  Tenn.,  Car- 
thage, Tenn.,  Bumside,  Ky.,  Saint  Louis,  Mo.,  Saltsbuig,  Pa.,  Mahoning,  Pa.,  Brook - 
ville.  Pa.,  Weston,  Pa.,  Parker^s  Landing,  Pa., Clarion,  Pa.,  Warren,  Pa.,  Freeport,  Pa., 
Jt)hnstown,  Pa.,  Oil  City,  Pa.,  Lock  No.  4,  Pa.,  Morgantown,  W.  Ya.,  and  Rowlesbuig, 
W.Ya. 

As  an  example  of  this  work,  the  observer  at  Cairo,  111.,  sends  at  3  p.  m,  daily,  two  spe- 
cial messages,  one  to  the  river  observer  at  Evansville,  Ind.,  containing  the  river  words 
from  Pittsbuig,  Cincinnati,  Louisville,  Mount  Carmel,  Nashville,  Chattanocga,  Paducah, 
and  Saint  Louis ;  and  the  other  to  Messrs.  Fowler,  Crumbaugh  &  Co.,  at  Paducah,  Ky., 
containing  the  river  readings  at  Cairo,  Chattanooga,  Cincinnati,  Evansville,  Louisville, 
Mount  Carmel,  Nashville,  Pittsburg,  and  Saint  Louis. 

These  telegrams,  which  are  sent  in  cipher,  are,  upon  being  received,  translated  and  en- 
tered on  manifold  bulletins  and  posted  in  prominent  places  near  the  steamboat  landings. 

At  the  urgent  request  of  the  citizens  of  Shawneetown,  HI.,  and  vicinity,  for  reports  of 
the  stage  of  water  in  the  Wabash  and  Ohio  Rivers  during  floods  and  dangerous  rises,  a 
special  river  station  was  established  on  the  Wabash  River  at  Yincennes,  fiid.,  March  1 
188G.  A  contract  has  been  made  for  the  erection  of  a  river-gauge  at  Yincennes,  and  r^- 
ular  observations  will  be  taken  during  floods  and  telegraphed  to  Shawneetown,  111. ,  where 
arrangements  have  been  made  for  bulletining  them  for  the  information  of  the  public. 
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The  observer  at  Cairo,  111.,  has  been  instnictedto  send  special  reports  by  telegraph  to 
Shawneetown  when  the  water  at  Cincinnati  marks  38  feet,  and  is  risingi  These  special 
reports  will  contain  the  river  heights  at  Cincinnati,  Lonisville,  Evansville,  and  Monnt 
Carmel;  and  they  will  be  snspend^  when  the  Ohio  River  begins  to  fall  at  Evansville, 
as  it  is  then  considered  that  the  danger  at  Shawneetown  is  pasied. 

Tlie  appropriation  for  river  and  flood  reports  not  being  sntficient  to  continue  both  the 
7  a.  m.  and  2  p.  m.  river  observations  at  the  stations  in  the  Pittsbnrg,  Pa.,  section,  it 
was  necessary,  on  March  1, 1886,  to  discontinue  the  2  p.  m.  river  observation  at  all  places 
in  that  section  that  had,  prior  to  that  date,  taken  two  observations  daily. 

The  time  of  taking  the  gauge  readings  at  Bumside,  Ky.,  was  changed  by  Instructions 
No.  G6,  1885,  so  that  observations  will  be  taken  hereafter  fiK)m  December  1  to  August 
1,  each  year;  and  at  Carthage,  Tenn.,  from  December  1  to  July  1. 

The  following  stations  have  not  been  inspected  by  Mr.  Brewer:  Albany,  Oreg. ;  Co- 
lusa, C^l. ;  Charleston,  Tenn. ;  Clinton,  Tenn. ;  Dardanelle,  Ark. ;  Eugene  City,  Oreg. ; 
Folsom  City,  Cal. ;  Grand  Tower,  111. ;  Harper's  Ferry,  W.  Va. ;  Kingston,  Tenn. ;  Leiul- 
vale,  Tenn.;  Lexington,  Mo.;  Loudon,  Tenn.;  Marysville,  Cal.;  Mount  Carmel,  111.; 
Mount  HoUy,  N.  C. ;  Oroville,  Cal. ;  Peoria,  111. ;  Rockwood,  Tenn. ;  Strawberry  Plains, 
Tenn.;  Saint  Joseph,  Mo.;  Umatilla,  Greg.,  and  Yincennes,  Ind. 

At  the  present  date  there  are  sixty-eight  paid  special  river  stations  in  operation. 

The  river  observer  at  Muscatine,  Iowa,  makes  no  charge  for  rendering  monthly  re- 
ports to  this  office. 

The  following  river  stations  were  established  during  the  year:  Lock  No.  4,  Pa. 
(Pittsbuig,  Pa.,  center),  December  11,  1885;  Dardanelle,  Ark.  (Little  Rock,  Ark., 
center),  January  11,  1886;  Lexington,  Mo.,  (Saint  Louis,  Mo.,  center),  February  18, 
1886;  Yincennes,  Ind.  (Cairo,  IlL,  center),  March  1,  1886. 

llie  following  river  stations  were  discontinued  during  the  year:  Prescott,  Wis.  (La 
Crosse,  Wis.,  center),  July  24,  1885;  Brownsville,  Pa.  (Pittsbuig,  Pa.,  center),  De- 
cember 1,  1885;  Brunswick,  Mo.  (Saint  Louis,  Mo.,  center),  December  15, 1885;  Rock- 
wood,  Tenn.  (Chattanooga,  Tenn.,  center),  December  31, 1885. 

The  following  extracts  from  letters  written  by  observers  at  river  stations,  and  from 
special  river  observers,  give  interesting  data  concerning  the  floods  that  occurred  during 
the  year,  and  the  benefits  that  have  been  derived  from  river  reports: 

Mr.  J.  B.  Miles,  special  river  observer  at  Helena,  Ark.,  in  a  letter  dated  May  3, 
1886,  says: 

**Toa  will  notice  in  my  report  that  the  river  rose  rapidly  on  April  25  and  26,  1886, 
and  suddenly  fell  off.  This  rapid  rise  continued  until  duringthenightof April  26,  when 
tiioee  who  were  watching  the  levees  and  gauge  said  it  not  only  stopped  rising,  but  fell 
suddenly  when  the  levees  gave  way.  At  the  time  the  levees  gave  way  the  river  was 
rising  half  an  inch  an  hour  and  remained  stationary  for  a  few  hours,  and  then  com- 
menced rising  nearly  one-fourth  of  an  inch  per  hour,  until  at  sundown  of  the  27tli  when 
the  levees  gave  way  at  Austin,  and  then  the  river  fell  about  one  inch,  but  afterwards 
regained  the  fall  and  continued  to  rise  until  it  attained  the  highest  point  ever  reached 
here— 48.1  feet" 

Tbe  observer  at  Keokuk,  Iowa,  in  a  letter  dated  June  3, 1886,  says: 

^'llie  river  reports  are  of  importance  to  steamboatmen,  raflsmen,  and  lumbermen, 
at  all  seasons  of  the  year,  and  the  masters  and  pilots  of  all  boats  stopping  consult  the 
bulletin  for  reliable  information. 

*' Steamboatmen  then  know  how  deep  they  may  load  their  boats,  and  what  channels 
may  be  safely  run. 

^'RaHsmen  can  ascertain  if  it  is  safe  to  run  the  rapids,  saving  the  time  of  coming 
througih  the  Des  Moines  Rapids  Canal. 

*'0n  May  4, 1686,  Mr.  B.  B.  Hinman,  a  capitalist  owning  a  large  tract  of  bottom 
lands  south  of  the  Des  Moines  River,  called  at  the  office  for  information.  The  observer 
gave  as  his  opinion,  based  on  the  reports  received,  that  there  was  danger  of  an  additional 
rise  of  two  feet.  Mr.  Hinman  at  once  put  a  force  of  men  to  strengthening  his  levees; 
utd  neighboring  farmers  took  the  same  precaution,  saving  their  lands  from  overflow. 
Had  these  lands  been  overflowed  the  pkmting  of  the  crops  would  have  been  greatly  re- 
tarded." 

The  observer  at  New  Orleans,  La.,  in  a  letter  dated  June  8,  1886,  says: 

''The  system  of  special  river  stations  and  reports  in  this  section  is  of  great  benefit 
to  rivermen  and  shippers,  as  is  shown  by  the  following:  The  greater  portion  of  the 
Ouachita  River  was  too  low  for  navigation,  so  that  Capt.  L.  Y.  Cooloy  was  compelled 
to  store  freight  for  several  trips,  to  points  that  could  not  be  readied  on  tbe  banks  of  the 
riv^  below  these  points  until  he  had  navigable  water.  He  asked  me  once  if  he  could 
make  a  trip  next  day  and  receive  freight  for  all  his  points.  I  advised  him  to  do  so,  as 
heavy  rains  were  flilling  in  that  section,  as  shown  by  the  reports.  Ho  acted  on  the  ad- 
vice. In  tbe  mean  time  the  river  rose  about  10  feet.  He  was  therefore  able  to  deliver 
the  freight  be  had  aboard,  and  that  which  he  had  stored." 
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**  This  is  one  of  many  instances  where  these  reports  have  been  of  such  great  valae  and 
benefit  to  the  rivermen  and  shippers.  The  amount  saved  by  these  reports  in  this  seo- 
tion  alone  will  more  than  pay  for  the  entire  river  service.'' 

The  observer  at  Cairo,  IlL,  in  a  letter  dated  Jane  10, 1886,  says: 

'*Tbe  special  telegram  from  yoor  office,  dated  March  30,  1886,  announcing  the  over- 
flow of  the  low  lands  in  this  vicinity,  was  of  incalculable  benefit  to  both  farmers  and 
railroad  companies,  as  well  as  all  classes  of  businees  situated  along  the  river  flront 
Farmers  immediately  took  steps  to  move  their  stock  to  a  place  of  safety,  and  to  dispose 
of  their  grain.  Railroad  compauics  began  to  rip-rap  their  road-beds,  and  all  classes  of 
business  on  the  river  front  made  preparations  for  the  rise  predicted.  The  value  of  the 
river  reports  to  merchants,  railroad  companies,  £Ehctories,  mills,  and  farmers  in  this 
vicinity  cannot  be  estimated.  Every  available  means  wa^  utilized  in  warning  the  peo- 
ple of  the  coming  flood.  All  railroad  companies  and  business  men  were  ihmished  with 
a  copy  of  the  a.  m.  and  p.  m.  river  bulletin.  The  roUrood  companies  had  the  fhll  report 
telegraphed  to  their  presidents,  stationed  in  other  cities,  daily,  and  every  railroad  station 
along  too  Hver  was  mmished  with  the  full  report  in  the  same  way." 

The  observer  at  Augusta,  Ga.,  in  a  letter  dated  June  12,  1886,  commenting  on  the 
necessity  of  river  stations,  says: 

*'Were  it  possible  to  establish  a  special  river  station  at  a  point  below  the  junction  of 
the  Broad  and  Savannah  Rivers,  a  distance  by  water  of  100  miles  from  here,  and  daily 
reports  famished  this  station,  the  knowledge  of  sudden  rises  in  the  river  would  prove  of 
great  value  to  the  formers  along  the  river  country,  by  means  of  which  they  would  be 
enabled  to  shelter  stock  in  places  of  safety  and  secure  them  beyond  reach  of  these  devas- 
tating and  destructive  floods. ' ' 

The  observer  at  Louisville,  Ey.,  in  a  letter  dated  June  9,  1886,  says: 

**That  the  system  of  river  reports  is  beneficial  to  those  who  have  interests  at  stake  on 
the  river  and  adjacent  to  it,  is  shown  by  the  interests  these  people  take  in  them.  Bar- 
ing the  recent  flood  they  were  especially  valuable,  and  were  watched  by  rivermen  and 
others  whose  interests  were  threatened  by  a  sadden  rise. 

**The  Signal  Service  reports  are  the  only  ones  regarded  as  authentic,  and  frequent  re- 
quests for  information  are  made  to  this  office  by  prominent  business  men  of  the  city, 
both  by  telephone  and  by  personal  application.  The  press  manifests  its  interests  in  the 
reports  by  publishing  them  daily  for  the  benefit  of  their  readers.'' 

The  observer  at  Pittsburg,  Pa.,  in  a  letter  dated  June  9,  1886,  remarking  on  the 
value  of  river  reports,  says: 

**  There  is  no  other  work  of  the  service  in  this  city  of  which  the  benefits  are  so  imme- 
diately recognized,  or  more  highly  appreciated,  and  the  only  complaint  of  those  inter- 
ested in  the  navigation  of  the  rivers  is  the  few  stations  in  the  section,  and  the  few  reports 
from  those  in  operation.*' 

The  observer  at  Nashville,  Tenn.,  in  a  very  comprehensive  report,  dated  June?,  1886, 
on  the  river  system  in  his  section  and  of  the  floods  which  occurred  between  March  31 
and  April  14,  1886,  says: 

'*  Prompt  and  timely  warning  was  given  to  the  lumber,  steamboat,  and  other  interests 
in  this  city,  and  at  Clarksville,  Tenn.,  forty  miles  below  Nashville. 

**TriHdaily  bulletins  were  issued  from  2  p.  m.,  March  31,  to  11  p.  m.,  April  14, 1886. 
Following  the  issue  of  a  few  special  river-bulletins,  the  entire  population  seemed  to 
place  implicit  confidence  in  the  system  of  river  reports,  and  great  was  the  demand  there- 
for. Thousands  of  requests  were  made  as  to  the  probable  stage  the  river  would  reach. 
The  losses  to  the  business  interests  were  comparatively  light,  owing  to  the  timeJy  warn- 
ings sent  out.  Families  who  resided  on  low  ground  sustained  heavy  losses.  Though 
warned  in  time,  many  were  unable  to  remove  their  household  effects  to  higher  ground, 
simply  for  the 'reason  that  they  were  too  poor  to  do  so. 

* '  The  damage  to  &rming  lands  in  the  npper  counties  amounted  to  considerable.  The 
damage  would  have  increased  twofold  had  not  timely  warning  been  given.  In  many 
cases  the  wheat  crop  became  a  total  loss.    Much  fencing  was  sdso  destroyed. 

'*  The  following  practical  illustration  may  tend  to  show  the  great  usefulness  to  which 
the  Cumberland  River  Service  has  attained  in  this  community: 

''The  total  expense  incurred  during  the  floods,  at  the  special  river  stations,  from 
March  31,  to  April  15,  1886,  was 

"Bumside,  Ky.: 

"Services  as  special  observer $7  00 

"Expense  of  telegraphing . 3  00 

*' Carthage,  Tenn.: 

"Services  as  special  observer 10  00 

"Cost  of  telephone  messages 7  80 

"Total  cost $27  80 
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"  From  the  above  it  will  be  noted  that  the  cost  of  the  special  service  was  only  $27.80. 
This  is  an  insignificant  sum  in  comparison  with  the  money  volne  of  property  saved  here, 
and  at  Clarksville*  40  miles  below.  As  the  *  Daily  Morning  American '  wisely  pnts 
it,  'this  is  the  most  economical  and  nseftil  department  of  the  Ctovemment. ' 

**The  following  table  shows  the  amount  of  damage,  expressed  in  money  value,  which 
oocorred  in  and  around  Nashville  during  the  floods  of  March  31,  to  April  15, 1886,  ^ti- 
mated  with  great  core  and  oocnnu^ : 


Name. 


PrewiU,8purr  it  Co.. 

Edfleld  A  Naahville  Manufacturing 
Gompftny. 

Waiiam  Sutheriand  Sc  Co 

Naahville  Cooperage  Company. 

B.  8.  Bhe*  ic  Son,  gniin  elevator 

Ind^uia  Lumber  Company.. 

Leibmann,  Loveman  &  O'Brien 

Steamboat  interests^ 

Nashville  Lumber  Comiiany... 

City  Water  Works 

Nstshville  Blood  Horse  Association.... 

Cooper  4c  Co 

B.  O.Wood 

Kridc-yards. 

MisceUaneous,  household  goods, 
obstructions,  &c. 


Business. 


Lumber,  hardwoods,  buckets.  Sao... . 
Doors,  veneering,  and  fancy  wood- 
work. 

Lumber  and  planing  mill 

Barrels  and  buckets „ 

Com,  oats,  and  wheat 

Straight  lumber „., 

Doors,  sash,  and  blinds 


Total 


Lumber  and  hardwood. 


Stables,  &c 

Lime,  plaster,  and  cement . 
Boilers  and  smithing 


Actual 

loss. 

fOGOOO 

200  00 

0 

^0  00 

0 

350  00 

0 

0 

0 

200  00 

800  00 

250  00 

25  00 

5,000  00 

85,000  00 

42.225  00 

Estimated 

loss  if 

warnings 

had  not 

been  given. 


110,000 
700 

4,000 
900 

GOO 

800 

400 

1,100 

000 

3,000 

2.000 

5,000 

200 

9,000 

90,000 


128,200 


*'  The  two  years  experience  with  the  river  system  has  already  fully  demonstrated  that 
it  is  piacticable  for  the  prediction  of  rises  to  within  one  or  two  feet  at  this  point.  The 
only  difficulty  which  haia  to  be  overcome  is  the  uncertainty  of  time  it  takes  for  the  wave 
to  reach  Nttshville  from  the  headwaters.  This  rate  of  progress  varies  with  certain  stages 
of  the  water.  For  instance,  if  the  water  is  at  a  low  stase  at  Carthage  and  Nashville 
the  wave  laavels  slower  from  Bnrnside  downward;  should  the  water  be  moderately 
hig^  say  15  to  20  feet  at  Nashville  and  Carthage,  the  rate  of  flow  is  faster." 

The  Mobile  Cotton  Exchange  and  Chamber  of  Commerce,  in  a  letter  dated  November 
30, 1885,  strongly  requested  that  river  stations  be  established  in  Upper  Alabama  and 
Northern  Mississippi.    The  following  extract  is  made  from  this  letter: 

"The  stage  of  v?ater  in  the  upper  rivers  of  Alabama  and  Northeast  Mississippi  is  a 
question  of  much  importance  to  the  trade  relations  of  Mobile  and  the  interior. 

*'Sevenil  times  during  the  last  two  months  the  absence  of  such  information  hi&s  pre- 
vented boats  from  receiving  freight  from  the  upper  rivers  when  their  navigation  was 
entirely  practicable.  There  are  large  quantities  of  cotton  on  these  rivers  now  awaiting 
shipment,  and  delays  and  difficulties  occur  annually  for  want  of  this  information. 

**  We  therefore  respectfully  request  and  urge  the  Signal  Service  Bureau,  in  behalf  of 
the  meichants  of  Mobile  and  the  planters  and  merchants  of  the  interior,  that  river- 
gauges  be  establ  ished. ' ' 

On  ocuouDt  of  the  insufficient  appropriation  this  office  was  compelled  to  inform  these 
gentlemen  that  it  was  impossible  to  establish  these  stations  at  present. 

Saint  LoutHy  Mo. — The  observer  at  Saint  Louis,  Mo.,  in  a  letter  dated  June  17, 1886, 
says: 

"Considerable  benefit  is  derived  from  the  system  of  special  river  reports  in  this  sec- 
tion. 

"Telegraphic  reports  from  Hermann  and  Kansas  City,  Mo.,  Warsaw  and  Peoria,  111., 
were  received  daily,  as  they  are  of  value  to  rivermen  in  this  city  at  all  seasons  of  the 
year. 

"The  New  Orleans  Anchor  Line  and  the  Mississippi  Valley  Transportation  Company 
leoeive  daily  reports  by  telephone  of  the  stage  of  the  water  at  the  above-named  points  im- 
mediately upon  their  receipt  at  this  office,  and  these  companies  often  load  their  steam- 
boats and  buges  accordiug  to  the  river  reports. 

"  The  station  at  Jerome,  Mo. ,  has  been  of  considerable  benefit  to  citizens  of  that  vicin- 
ity, who  are  loigely  interested  in  tie-rafling.  By  means  of  the  rain-gauges  they  can  de- 
termine, with  some  degree  of  accuracy,  the  probable  height  the  river  will  attfdn,  and 
are  thereby  enabled  to  take  proper  measures  for  the  safely  of  their  rafts. " 
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The  following  extract  of  a  letter  from  Mr.  W.  P.  Hammond,  a  prominent  fiumer  at 
Warsaw,  111.,  famishes  interesting  facts  in  regard  to  the  value  of  river  reports  in  tbe 
vicinity  of  Warsaw: 

*'  The  advantages  of  the  river  station  at  this  place  to  the  80,000  acres  of  aUavial  lands 
between  Warsaw  and  Qaincy  is  almost  inestimable,  giving  as  it  does  to  the  ownen  of 
occupants  timely  warning  of  the  approach  of  dangerous  floods  fh)m  above.  The  300,000 
acres  above  the  mouth  of  the  Illinois  is  very  much  affected  by  any  unusual  water  at 
this  point,  lying  as  it  does  Just  below  the  Des  Moines,  which  ollen  contributes  danger- 
ous additions  to  the  Mississippi  floods." 

Chattanooga y  Tentu — ^The  observer  at  Chattanooga,  Tenn.,  in  a  communication  dated 
June  17,  18S6,  remarking  upon  the  usefulness  of  the  special  river  reports  in  his  section, 
says: 

**  Every  one  was  kept  fully  posted  twice  a  day  of  the  exact  stage  of  the  water  and 
amountof  rainfall  during  the  recent  floods.  The  most  important  points  above  and  below, 
as  far  as  Paducah,  were  notified  by  telegraph  of  the  alarming  condition  of  things.  The 
trained  river  observers  at  Strawberry  Plains,  Knoxville,  and  Loudon  on  the  Tennessee, 
at  Clinton  and  Kingston  on  the  Clinch,  at  Leadvale  on  the  French  Broad,  and  at  Charles- 
ton on  the  Hiawassee  Rivers,  forwarded  their  reports  promptly  and  accurately.  These 
reports  were  the  only  reliable  information  received  and  were  the  means  of  saving  at 
least  $500,000  worth  of  property. 

**  Without  the  sjrstem  of  flood  reports  established  by  this  service  the  public  would  be 
obliged  to  rely  upon  such  information  as  the  newspapers  furnish,  and  this  would  be 
wholly  unreliable,  owing  to  the  proneness  of  special  correspondents  to  exaggerate  and 
send  in  startling  items  rather  thim  plain  facts.'' 

BIVEB  STATIONS. 

Saint  Pool,  Minn. — The  zero  of  the  river-gauge  is  1.75  feet  below  the  low  water  of 
September  5  and  13,  1877. 

Elevation  above  sea,  673  feet. 

Danger  begins  at  7  feet. 

La  Crosse,  Wis. — ^The  zero  of  the  gauge  is  the  low  water  of  1871,  and  is  about  643  feet 
above  sea-level. 

The  United  States  engineers  give  elevation  of  low  water  of  1884  as  621.23  feet  above 
seo-lcvel. 

Danger  begins  at  24  feet 

The  United  States  engineers  give  the  highest  water  as  15.47  feet,  occurring  in  June, 
1870. 

WabasJia,  Minn, — ^Tbe  rivcr-guage  is  placed  on  one  of  the  front  piles  of  the  elevator 
wharf  near  the  foot  of  Alleghany  street.  It  was  erected  by  the  United  States  engineen. 
The  zero  is  650  feet  above  sea-level. 

Danger  begins  at  G  feet,  when  the  low-lands  on  the  Wisconsin  side  are  submerged 
and  some  houses  at  the  north  end -of  the  town  have  water  on  the  lower  floors. 

The  highest  water  known  was  in  1880,  when  it  reached  a  height  of  13  feet  above  low- 
water  mark. 

Dubuque,  Iowa, — The  zero  of  the  river-gauge  is  the  low  water  of  1864,  and  is  584  feet 
above  sea-level. 

Danger  begins  at  16  feet. 

The  United  States  Engineer's  report  for  1880-'82  gives  the  elevation  of  low  water  of 
1864  as  578.22  feet  above  sea-level. 

Le  Claire f  Jotta,— The  zero  of  gauge  is  the  low  water  cf  1864,  about  545  feet  above  seft- 
level. 

Danger  begins  at  10  feet. 

Highest  water  occurred  in  June,  1880 — 14.50  feet 

United  States  Engineers'  report  1880-'82  gives  the  low  water  of  1864  as  654  feet  above 
sea-level. 

Davenport,  Iowa. — The  zero  of  gaugeis  0.34  feet  below  low  water  of  1864,  and  is  545 
feet  above  sea-level. 

Danger  begins  at  15  feet. 

Highest  water,  20. 50  feet,  occurred  in  1868.  The  zero  of  the  tiver-gauge  on  Rock  Isl- 
and bridge  is  541.15  feet  above  sea. 

Keokuk,  Iowa. — The  river-gauge  now  in  use  is  one  owned  by  the  United  States  Engi- 
neers, and  is  placed  in  the  canal. 

The  zero  of  the  gauge  is  470.71  feet  above  sea-level. 

Danger  begins  at  14  feet. 

Highest  water  occurred  in  1 851—21. 50  feet.  United  States  precise  bench-mark  No.  1 
is  a  copper  bolt  in  coping  of  shore  side  of  lower  lock  of  the  Des  Moines  Rapids  Cuuil, 
Keokuk.    It  is  492.35  feet  above  sea-level,  and  15.64  feet  above  zero  of  gauge. 
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Wmaw,  lU, — The  river-gauge  is  located  on  the  north  side  of  the  Keokak  pocket 
dcjot 

The  hench-mark  is  a  cross  cut  in  the  top  snrfaoe  of  stone  sill  of  a  blind  window  near 
the  north  end  of  the  west  face  of  I.  W.  Barneys  brick  warehoose,  and  marked  thns: 

X  This  bench-mark  is  25.87  feet  above  zero. 

Elevation  orbench-mark  and  zero  of  gange  above  sea  not  yet  determined. 

Length  of  gange  above  zero  23.30  feet  The  zero  point  is  the  low  water  of  1864,  and 
is  3  feet  above  the  bed  of  the  river.  Its  elevation  above  sea-level  is  474  feet.  Depth  of 
water  below  zero  about  3  feet.  Danger  line  on  gauge,  12  feet,  and  when  the  water 
readies  this  point  the  low-lands  on  both  sides  of  the  river  begin  to  overflow.  The  ana 
aolyect  to  overflow  at  this  stage  is  40,000  acres  on  tho  Illinois  side,  and  something  over 
that  on  the  Missouri  side.  This  stage  endangers  farming  interests.  At  18  feet  other 
property,  such  as  houses,  stock,  &c,  are  endangered,  especially  stock.  Floods  from  the 
bei  Moines  and  Fox  Rivers  ore  generally  very  sudden. 

The  greatest  danger  is  from  ice  when  the  river  breaks  up. 

I/mitUaUiy  Mo, — The  river-gauge  is  cut  on  the  draw-pier  of  the  bridge,  and  is  the 
property  of  the  Chicago  and  Alton  Railroad. 

Tiie  zero  of  gauge  is  436.23  feet  above  sea-level.  Danger  begins  at  12  feet.  Highest 
water  was  in  1851,  when  it  reached  21.04  feet  on  gauge.  United  States  precise  b^noh 
mark  24  is  a  copper  bolt  set  vertically  in  top  surlace  of  stone  forming  Uie  northeast 
comer  of  the  west  abutment  of  the  railroad  bridge  at  Louisiana.  It  is  466.61  feet  above 
lea-level,  and  30.38  feet  above  zero  of  gauge. 

Btardkown^  III, — Tho  river-gauge  is  placed  on  the  draw-pier  of  the  Chicago,  Borliog- 
Um  and  Qnincy  Railroad  bridge  over  the  Illinois  River. 

The  height  of  gauge  above  zero  is  24.80  feet. 

Tqp  of  tie  on  bridge  above  zero,  34.  G3  feet. 

Zero  above  sea-level,  423  feet. 

United  States  bench-mark  is  the  top  of  uppermost  stone  of  northwest  comer  of  foond- 
•tion  of  a  reddish-brown  brick  house  at  tho  foot  of  Jefierson  street.  Elevation  above 
low-water  snrface,  20. 55  feet.  Establ  isbed  November  7, 1876,  from  water-surface  bench- 
mask  at  Frederick. 

Highest  water  occurred  in  1882,  when  it  reached  22  feet  above  zero. 

Duger  b^^ns  at  12  feet,  at  which  height  low  fanning  lands  are  submerged. 

Tamkton,  Dak, — The  zero  of  tho  river-gauge  is  tho  bed  of  the  river,  and  is  1,176  feet 
above  sea-level. 

Danger  begins  at  24  feet. 

OmoAa,  Nebr, — The  zero  of  river-gauge  is  low  water  of  1867. 

Elevation  above  sea-level,  083  feet. 

Dn^^  begins  at  18  feet. 

PUftUmouih,  Nebr. — Tho  zero  of  the  river-gauge  is  the  low  water  of  December  6, 1873. 

Elevation  above  sea-level,  008.75  feet. 

Danger  begins  at  16.58  feet 

Leavenworth^  Kana. — ^The  zero  of  tho  river-gauge  is  the  low  water  of  November,  1871. 

Elevation  of  zero  above  sea-level,  753  feet. 

Sanger  begins  at  20  feet 

Hi^Ssst  water  was  on  April  29, 1881,  and  was  25.83  feet 

KantoM  CUy^  Mo, — The  zero  of  gauge  is  1.50  feet  below  low  water  of  December  2, 1874. 

Elevation  above  sea-level,  734  feet. 

Dinger  begins  at  21  feet. 

flif^est  water  was  in  1884,  37  feet 

BoMtmZZe,  Mo, — ^The  zero  of  the  river-gauge  is  the  low  water  of  December  1, 1872. 

Elevation  above  sea-level,  547  feet 

Danger  begins  at  20  feet 

Eamum,  Mo, — Zero  of  gauge,  low  water  of  1878,  about  477  feet  above  sea-leveL 

Dinger  begins  at  21  feet. 

Highest  water  occurred  in  May,  1881,  24.58  feet 

Jenme,  Mo, — ^The  river-gauge  is  on  the  west  face  of  the  west  trestle  of  the  Saint  Lonis 
•od  Son  Frandaco  Railroad  bridge  over  the  Gasconada  River  at  this  place. 

The  rail  on  bridge  is  683  feet  above  sea-level. 

The  zero  of  gauge  v^  27.50  feet  below  this  rail,  and  655.50  feet  above  sea-level. 

S^M  Lotus,  Mo. — The  river-gauge  is  tho  property  of  the  United  States  Engineers.    It 
b  placed  at  the  foot  of  Market  street 
Zero  of  gauge  is  379  feet  above  sea-level. 
Danger  begins  at  30  feet 
Tho  bench-mark  is  the  city  directri:^.  which  is  41^7$  f<^t'  fibQVO  sea-level,  and  33.75 

tboTc  the  zero  of  gauge. 

10  sia 
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U.  S.  precise  bench-mark  is  a  small  hole  in  copper  bolt  leaded  horizontally  in  the  west 
pier  of  arch  No.  4,  on  east  side  of  pier  of  Saint  Loois  steel  bridge.  It  is  20. 1 4  feet  south 
of  north  end  of  pier,  and  1.12  feet  above  top  oonise  of  granite.  The  lettecs  "U.  8." 
are  cat  in  the  granite  below  the  bench-mark. 

Elevation  436.68  feet  above  sea  and  57.68  feet  above  zero  of  gange. 

The  lowest  water  recorded  at  Saint  Louis  occurred  on  December  21,  1863,  and  there 
is  every  indication  in  the  record,  before  and  after,  that  it  was  occasioned  by  an  ice-goi^ge. 
The  zero  of  the  river-gaoge  was  placed  at  this  low  water  of  1863,  and  has  so  continued 
to  the  present  date. 

In  October,  1871,  a  regolar  gange  was  established  by  the  Signal  Service,  and  was  read 
for  the  first  time  on  the  16th  of  that  month;  and  in  1873  the  first  permanent  gaago  was 
established. 

Before  1871  the  record  was  kept  by  a  Mr.  Jacob  Leopold.  There  was  no  gauge,  and  the 
level  of  the  water  sur£ice  was  ascertained  by  leveling  down  from  the  city  directrix. 

In  1873  the  river  was  for  three  days  0.14  foot  below  the  zero  of  the  gauge,  the  river  at 
that  time  being  closed  by  ice. 

In  1872  the  river  was  below  zero  fbr  twenty  days,  when  not  actually  closed  by  ice, 
seven  of  these  days,  December  5th  to  11th,  being  preceded  and  followed  by  a  imen 
river. 

In  1871  it  was  below  zero  twenty-seven  days — October  16th  to  November  11th. 

Warren,  Fa, — ^The  river-gauge  is  located  on  the  west  fkce  of  the  north  abutment  of  the 
suspension  bridge  over  the  Allegheny  River. 

The  height  of  gauge  above  zero  is  16  feet,  and  it  is  12  inches  wide. 

Zero  below  the  top  line  of  abutment,  22.83  feet. 

Average  depth  of  water  over  riffle,  .83  of  a  foot. 

Danger-line  be^ns  at  about  7  feet  on  the  xiew  gauge. 

The  elevation  of  the  zero  of  gauge  above  sea-level  has  not  been  determined. 

OU  CUyy  Pa* — ^The  river-gauge  is  placed  on  the  southeast  bank  of  the  river.  The  aero 
point  is  6  inches  above  the  low  water  of  September,  1880,  and  is  level  with  the  bed  of 
the  river  on  Charles's  riffle,  the  shallowest  point  between  Oil  City  and  Pittsburg. 

Elevation  of  Union  Depot  above  sea-level,  1,008  feet 

Elevation  of  zero  above  sea-level,  about  985  feet 

Highest  water  occurred  on  March  17,  1865. 

Danger  begins  at  13  feet,  when  the  water  flows  into  the  odlars  in  the  business  part  of 
the  town. 

At  20  feet  it  flows  over  some  of  the  streets  and  endangers  two  of  the  bridges  which 
span  the  river. 

CUirion^  Pa, — ^The  river-gauge  is  located  on  the  north  abutment  of  the  Clarion  County 
bridge  over  the  Clarion  River.  The  gauge  is  placed  partly  on  the  abutment  and  partly 
on  a  natural  rock  (the  foundation  of  the  abutment),  and  has  a  stone  4  feet  6  inches  in 
length  planted  at  the  foot  of  the  natural  rock,  sunk  flush  with  the  water-line  as  it  Uien 
stood,  the  top  smr&ce  of  the  planted  stone  being  the  zero  of  the  gauge.  The  zero  of 
gauge  is  25.58  feet  below  the  top  line  of  the  abutment 

H^ght  of  gauge  above  zero,  20  feet 

Average  depth  of  water  below  zero  on  Toby  Mill  riffle,  1  foot 

The  exact  elevation  has  not  been  determined,  but  it  is  about  1,052  feet  above  sea-leveL 

The  danger-line  has  not  been  exactly  ascertained,  but  is  about  10  feet  above  the  sero 
of  the  present  gauge. 

The  observer,  Mr.  T.  W.  Raine,  reports  that  the  height  of  water  on  the  gauge  will  not 
correspond  with  height  as  generally  given  by  rivermen ;  for  example,  when  there  is  what 
is  called  a  6-inch  stage  (a  stage  at  which  empty  crafts  can  be  sanly  floated)  the  marks 
on  the  gauge  show  about  28  inches.  In  extreme  low  water  there  are  many  rocks  in  the 
channel  that  stick  up  18  or  20  inches,  while  all  around  them  there  mi^  be  a  foot  or  more 
of  water.  When  the  water  is  6  inches  over  the  tops  of  these  rocks  there  is  said  to  be  ■ 
6-inch  stage.  A  2-foot  stage  is  a  good  rafUng  sta^  and  corresponds  to  4  feet  2  indies 
on  the  gauge. 

Mahoning,  Pa, — ^The  river-gauge  is  located  on  the  pier  of  the  Allegheny  Valley  Bail- 
road  bridge  across  the  mouth  of  Mahoning  Creek. 

Height  of  gauge,  full  length  of  pier,  29.83  feet  above  zero. 

Width  of  gauge,  12  inches. 

Zero  of  gauge  below  the  rail  on  bridge,  33.08  feet. 

Elevation  of  rail  above  sea-levd,  827. 55. 

Elevation  of  zero  above  sea-level,  about  794.47  feet 

Average  depth  of  water  below  zero,  3  feet 

Mahoning  Creek  drains  an  area  of  nearly  400  square  miles.  Its  viiUey  (s  yerr  nm^ 
and  bounded  by  steep  side-hills.    The  fiiU  is  8  feet  per  mile. 
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Any  rise  from  Red  Bank  Creek,  which  empties  into  the  Allegheny  ahont  10  miles 
above,  and  drains  aboat  650  square  mil^  of  area,  would  first  be  reported  from  this 
gange. 

Brookvitlc,  Pa, — ^The  river-gauge  is  located  on  first  pier  of  the  Allegheny  Valley  Rail- 
road bridge  over  the  Red  Bank  Creek,  which  point  is  below  the  intersection  of  Red  Bank 
with  Sandy  Creek. 

The  gauge  extends  upward  16  feet  above  the  zero. 

Depth  of  water  below  zero  is  1  foot.  ^ 

Height  of  rail  on  bridge  above  zero,  40  feet. 

Two  elevations  are  given  for  Brookvilleby  the  State  Greological  Report,  namely,  1,234 
and  1,211  feet  The  lowest  one  has  been  adopted  as  the  pro&tble  height.  Dr.  Gannett 
gives  the  elevation  of  the  railroad  depot  as  1,235  feet  above  sea. 

Height  of  rail  above  top  of  pier  is  13  feet,  and  if  the  elevation  of  1,211  feet  is  accepted, 
the  elevacion  of  zero  above  sea-level  is  1,173  feet. 

Parker'M  Landing,  Fa, — ^The  river-gauge  is  located  on  the  first  pier  of  bridge  over  the 
Allegheny  River. 

Height  of  gauge  above  zero  is  30  feet;  width  of  ^nge,  12  inches. 

Elevation  of  zero  above  sea-level,  not  yet  determined. 

The  zero  of  gauge  is  referred  to  the  rail  in  front  of  the  depot 

Top  of  planking  of  bridge  roadway  below  rail,  2.55  feet 

Zero  of  gauge  below  planking,  36  feet 

Top  of  pier  below  plimking,  4  feet 

Zero  of  gauge  below  rail,  ^55  feet 

Average  depth  of  water  below  zero,  1.50  feet. 

Zero  point  is  the  top  line  of  foundation  of  pier. 

S(dUburgf  Fa, — ^The  river-gauge  is  located  on  the  jniddlo  pier  of  the  county  bridge  over 
the  KiBkiniinitafl  River,  below  fiie  junction  of  Connemaugh  and  Loyalliana  Rivers. 

The  zero  is  referred  to  two  tracks  of  the  railroads,  the  old  Pennsylvania  Railroad 
whoe  it  crosses  Point  street,  and  is  891  feet  above  sea-level,  and  the  new  or  West  Penn- 
sylvania Railroad  where  it  crosses  Washington  street,  and  is  854  feet  above  sea-level. 

Level  of  footway  on  bridge  over  pier  is  855.01  feet  above  sea-level. 

The  zero  of  gauge  is  the  top  line  of  the  foundation  of  pier,  and  is  26.75  feet  below  the 
footway  of  the  bridge,  making  zero  828.26  feet  above  sea-levcl. 

The  gaage  is  the  fhll  length  of  the  pier,  26  feet 

Average  depth  of  river  below  zero,  3  feet 

Dai^;er  to  property,  from  Saltsbuig  to  the  junction  of  the  Elskiminitas  with  the  Allo- 
^leny,  is  imminent  when  the  water  reaches  6  feet  on  the  gauge. 

Highest  water  over  known  was  in  1859,  when  it  nearly  reached  the  bridge,  flooding 
streets  that  run  parallel  with  the  river. 

JohuUnpn,  Fa, — ^The  river-gauge  is  placed  on  the  first  pier  of  the  Johnstown  bridge  of 
the  Pennsfylvania  Railroad. 

Bench-mark  is  the  top  rail  over  the  gauge,  which  is  referred  to  a  frog  at  crossing  of 
nulioad,  the  elevation  of  which  above  sea-level  is  1, 184  feet  as  furnished  by  the  engineer 
of  the  Cambria  Iron  Works.  The  bench-mark  (this  rail)  is  5  feet  below  this  frog,  or 
1,179  feet  above  sea-level. 

The  zero  of  gauge  is  31.16  feet  below  the  bench-mark  and  is  the  top  lino  of  the  founda- 
tion of  bridge  pier,  and  its  elevation  above  sea-level  is  1,147.84  feet 

Length  of  gauge  above  zero,  15  feet 

T\^th  of  gauge,  10  inches. 

Zsto  above  b^  of  liver,  2.50  feet 

Dajiger  line  begins  at  7  feet  on  the  gauge. 

RowUdmrg^  W,  Va, — ^The  river-gauge  is  located  on  the  center  pier  of  the  Baltimore 
and  Ohk>  Railroad  bridge  over  Cheat  River. 

Height  of  gauge  above  zero,  17  feet 

Height  of  zero  above  sea-level,  1 ,  375. 34  feet 

BeDch-mark  of  the  United  States  Coast  and  Geodetic  Survey,  situated  on  center  pillar 
west  end  of  the  Baltimore  and  Ohio  bridge  over  Cheat  River,  is  1,402  feet  above  sea- 
level. 

Zero  of  gaoge,  26.66  feet  below  bench-mark. 

Uarganiownj  W,  Va. — ^The  river-gauge  is  located  on  the  north  laco  of  the  south  abut- 
ment of  bridge  over  Decker's  Creek,  28  feet  being  on  the  abutment  and  6  feet  on  a  stone 
planted  in  the  bed  of  the  creek. 

TIm  zero  point  is  the  same  as  the  old  gauge — 790  feet  above  sea-level. 

Danger  b^^ins  at  20  feet. 

The  Government  is  building  a  dam  9  miles  below,  on  the  Monongahela  River,  which 
it  is  believed  will  raise  the  water  2  feet  9  inches  on  the  new  gauge.  This  rise  has  not, 
however,  been  fhlly  determine. 
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When  tho  stage  of  water  is  zero  the  bed  of  the  riyer  under  the  snspension  bridge  is 
nearly  dry. 

Morgantown  is  the  head  of  tho  present  slackwater  improvement  now  in  course  of  con- 
stmction  by  the  Goyemment 

Weston  J  Pa, — Tho  river-gauge  is  located  on  the  north  side  of  east  abutment  of  the 
county  bridge  over  tho  west  fork  of  the  Monongahela  River,  and  is  partly  made  of  curb, 
slanting  down  from  tho  foot  of  the  abutment  to  the  edge  of  low  water. 

Height  from  zero  im  bridge  seat  on  abutment,  25.41  feet. 

The  height  of  zero  of  gauge  above  sea-level  has  not  yet  been  fully  determined,  but  it 
about  824  leet 

Danger  begins  at  18  feet  on  gauge. 

Average  depth  of  water  in  rWer,  6  inches. 

Lock  No.  4,  PennaylcaiUa, — ^The  idver-gauge  is  located  on  the  inside  face,  lower  end  of 
river  wall  of  lock,  the  marks  being  cut  in  the  stone.  This  gauge  is  to  be  extended  whoi 
tho  lock  is  finished  by  placing  a  ^ank  gMige  on  the  upper  log- wall  of  lock.  The  bench- 
mark is  the  top  surface  of  the  new  wall  just  over  the  gaage.  Its  elevation  above  sea- 
level  is  745.77  feet.  The  elevation  of  zero  of  gauge  above  sea-level  is  719.87  feet.  Height 
of  gauge  when  finished,  40  feet.    The  zero  is  intended  to  be  the  bottom  of  the  river. 

Danger  line  is  28  feet.  The  low- water  reports  are  the  most  important  to  rivermen. 
There  is  not  much  danger  from  high  water,  as  only  the  creek  bottoms  are  overflowed; 
the  Ixuiks  on  both  sides  of  the  river,  a  short  distance  irom  the  macgin,  rise  abruptly  and 
to  a  considerable  height.  The  greatest  danger  arises  firom  floating  ice,  which  sometimes 
gorges  when  the  river  is  not  more  than  from  18  to  20  feet  high,  and  often  causes  great 
damage  to  steamboats  and  coal-bajges. 

PUUburgy  Pa, — The  zero  of  the  river-gauge  is  the  wharf  log  at  the  foot  of  Market 
and  is  694  feet  above  sea-level. 

Danger  begins  at  22  feet. 

The  observer  at  Pittsburg  reports  that  the  Davis  Island  Dam,  5  miles  below  that  city, 
was  put  in  operation  October  7,  1685.  When  the  wickets  of  the  dam  are  raised  to  their 
fall  height  the  stage  of  water,  as  indicated  by  the  station  gange,  will  be  about  6.2  feet. 
All  stages  of  water  below  6.2  feet  will  be  influenced  by  the  operations  of  the  dam. 

Freepofi,  Pa, — The  river-gua^  is  placed  on  the  West  Pennsylvania  Railroad  bridge 
across  BufiiUo  Creek,  and  is  18  inches  above  Dock  Riffle,  one  mile  above  cauge.  Height 
of  gauge  is  25  feet;  the  lower  end  covered  about  2  feet  by  rocks  and  deposits,  so  that 
from  2  feet  downward  a  temporary  gauge  is  located.  Above  25  feet  the  height  of  water 
is  read  by  means  of  a  gauge  convenient  for  reference,  placed  either  on  the  bridge  or  other 
prominent  point.  The  zero  of  gauge  is  the  low  water  of  1868;  elevation  above  sea-level 
of  railroad  track  on  bridge,  772  feet.  Zero  of  gauge,  31  feet  below  railroad  track,  and 
741  feet  above  sea-level.  Danger  begins  at  20  feet,  but  it  would  not  become  general  until 
a  height  of  25  or  30  feet  had  been  reached.  Thirty-five  feet  would  flood  all  tibe  flats 
along  the  river.    Bufiiftlo  Creek  drains  oxl  area  of  about  150  square  miles. 

Wheeling^  W,  Va, — ^The  river-gauge  is  located  on  t^e  levee,  330  feet  north  of  TwelHh 
street.  It  is  made  of  sandstone,  set  flush  with  the  surface  of  the  levee,  and  is  marked 
in  feet  and  quarters  of  feet  The  high-water  mark  of  February,  1884,  is  the  bench- 
mark, and  is  cut  in  the  stone  bottom  of  **0.  G.,"  on  top  of  water-table  on  southwest 
corner  of  custom-house,  comer  Sixteenth  and  Market  streets,  and  is  marked  *'H.  W., 
February  7,  1884. ' '    Its  elevation  is  664. 66  feet  above  sea-level. 

Elevation  of  zero  of  gauge  above  sea-level,  611.57  feet.  Height  of  gauge  above  zero, 
35  feet.    Depth  of  water  bSow  zero,  13  inches.    Danger  line,  ^  feet  on  gaage. 

At  30  feet  on  gauge  the  lowlands,  both  above  and  below  this  point,  b^n  to  overflow. 
At  36  feet  the  water  is  backed  up  in  some  of  the  ceUars  on  Main  street. 

The  highest  water  was  in  1884,  when  it  reached  54  ^t  above  the  zero  of  gauge. 

Marietta,  Ohio. — Tho  river-gaoge  is  located  on  the  levee  at  the  foot  of  Second  street. 

From  5  feet  above  zero  to  34.50  feet  it  is  made  of  sandstone.  Extensive  repairs  Imve 
been  made  to  the  upper  portion  of  this  gauge. 

Tho  bench-mark  is  the  top  of  the  stone  foundation  of  the  southwest  comer  of  a  brick 
hotise  (J.  N.  Peaker's),  which  stands  on  the  comer  Ohio  and  Second  streets. 

Tho  elevation  of  this  bench-mark  is  623.05  feet  above  sea-level. 

Elevation  of  zero  above  sea-level  is  582  feet 

Tho  height  of  gauge  at  present  above  zero  is  34.50  feet. 

Depth  of  water  below  zero  is  1.50  feet 

Danger-line  on  gauge  is  25  feet,  and  when  the  water  reaches  this  point  the  low  farm- 
ing lands,  both  above  and  below  Marietta,  begin  to  ovei^ow,  Second  and  Third  streets 
aro  under  water,  and  some  of  the  cellars  on  Front  street  are  filled.  A  fiood  of  34  feet  in 
August,  1876,  entirely  destroyed  tho  crops  in  tho  lowlands. 

Cincinnati^  Ohio, — ^A  new  river-gaugo  is  in  course  of  constractlon,  and  the  sero  bos  not 
been  determined. 
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Louistille,  Ky. — The  river-gauge  is  located  on  the  levee  at  the  foot  of  Fourth  street. 
The  lower  portion,  from  zero  to  2Q  feet,  is  made  of  granite  flagging  A\  feet  wide,  and  in 
length  from  4  to  8  feet,  embedded  in  the  snrfiuse  of  the  levee,  with  the  top  surface  of  the 
flag  flush  with  the  surface  of  the  levee.  Down  the  center  of  the  flagging  an  iron  strap 
5  inches  wide  is  fltted  and  marked  in  feet  and  inches,  from  zero  to  26  feet  From  the 
26-foot  mark  the  gauge  is  continued  by  painted  lines  and  flgnres  on  the  iron  pillar  of 
the  Shore  Line  Railroad  trestle  up  to  47  feet  8  inches.  * 

There  are  two  bench-marks,  one  located  by  Mr.  J.  A.  Weise,  engineer  of  the  Jefier- 
sonville,  Madison  and  Indianapolis  Railroad,  who  ran  a  line  of  levels  from  a  Coast  Survey 
bench-mark  on  the  Ohio  and  MissisBippi  Railroad  bridge  near  North  Vernon,  Ind.,  and 
connected  with  the  northeast  corner  of  the  Indiana  abutment  of  the  Louisville  Railroad 
bridge.  This  bench-mark  is  481  feet  above  sea-level;  zero  of  gauge  below  this  bench- 
mark is  76.68  feet.  Another  bench-mark  has  been  established  on  the  top  surface  of  the 
foundation-stone  on  which  the  railroad  trestle  rests,  and  is  26.20  feet  above  zero  of 
gauge,  and  430.52  feet  above  sea-level.  The  zero  of  the  gauge  is  the  bottom  of  the  river 
in  the  chute  over  the  falls,  and  its  elevation  above  sea  is  404.32  feet. 

The  height  of  gauge  above  zero  is  47  feet  8  inches. 

Danger  line  is  24  feet 

At  24  feet  the  lowest  portions  of  the  city  begin  to  overflow,  and  Portland,  a  suburb  of 
Louisville,  is  very  generally  underwater,  and  also  a  large  area  of  lands  on  both  sides  of 
ihc  river,  between  Louisville  and  Evansville,  is  covered  with  water. 

This  gauge  was  constructed  for  the  purpose  of  knowing  the  amount  of  water  on  the 
falls. 

There  is  another  gauge  in  the  canal  at  the  foot  of  Tenth  street,  the  zero  of  which  is 
2.10  feet  below  the  first  mentioned  one,  and  gives  the  amount  of  water  in  the  canal. 
There  is  also  another  gauge  at  the  lower  end  of  the  canal  where  it  enters  the  river,  below 
the  fiUls.     The  zero  of  this  gauge  is  29.07  feet  below  the  zero  of  the  Fourth  street  gauge. 

The  observer  reports  the  amount  of  water  in  the  canal,  and  this  is  the  information  the 
steamboat  men  desire,  as  they  are  aware  of  the  difference  in  the  gauges,  and  knowing 
tUs  they  can  tell  Whether  they  can  go  through  the  chute  or  will  have  to  take  the  canal, 
and  what  the  water  is  over  the  fUls. 

EvansviUe,  Ind. — ^The  river-eauge  is  located  on  the  levee  at  the  foot  of  Main  street 
At  the  upper  end  is  a  poet  12  by  12  inches  and  5  feet  above  groimd.  From  the  foot  of 
this  post  a  timber,  4  by  8  inches,  with  an  iron  strap,  4  inches  by  one-half  inch,  fastened 
to  the  top  foce  and  marked  in  feet  and  tenths,  extends  to  low- water  mark. 

Tlie  b^Msh-mark  is  the  top  face  of  the  iron  door-sill,  on  Main  street,  next  to  Water,  of 
a  brick  house  on  the  comer  of  Main  and  Water  streets. 

Elevation  of  bench-mark,  368.84  feet  above  sea-level,  and  48.84  feet  above  zero  of 
the  gauge. 

Length  of  gauge  above  zero,  50  feet 

De|>th  of  water  below  zero  is  as  follows:  At  zefo there  will  be  2. 50  feet  of  water  on  the 
sand-bar  near  Henderson's  Island,  15  miles  below;  at  Scuffletown  Bar,  18  miles  above 
Evansville,  there  will  be  1.50  feet  of  water. 

Danger  Une,  30  feet  When  the  water  reaches  this  point  the  low  lands  on  both  sides  of 
the  river  begin  to  overflow.  At  40  feet,  all  the  low  farming  lands  aro  submeiged,  and 
the  town  of  Hurricane,  Ky.,  is  also  flooded.  When  the  river  reaches  40  feet  above 
zero,  nearly  the  whole  of  Union  township  is  under  water,  and  from  Evansville  to  Ncw- 
buig,  12  miles  above,  tenement  houses  are  in  great  danger. 

KnoxmUe^  Tenn, — ^The  river-gauge  is  located  on  the  second  pier  of  the  county  bridge, 
and  is  £Ei8tened  by  damping-pins. 

Extreme  high  water  was  in  1867  and  1875,  and  was  39  feet  above  zero  of  the  gauge. 

Extreme  low  water  was  in  1871  and  1884,  and  is  the  zero  of  the  gauge. 

The  water  has  never  been  so  high  as  to  make  a  danger  line. 

CkaUanooffo,  7^ni».^The  zero  of  the  river-gauge  is  the  low  water  of  September,  1839. 

The  zero  of  the  gauge  is  49.9  feet  above  the  Union  Depot,  and  621  feet  above  sea-level. 

Danger-line  is  at  33  ftot,  and  at  38  feet  many  dwellings  are  flooded. 

BrnmsidCy  JTf. — ^The  zero  of  river-gauge  is  at  low-water  mark,  and  it-t  elevation  above 
tw-level  is  589  feet 

Danger  begins  at  30  feet 

Oajikage,  Tenn, — The  river-gauge  is  placed  on  the  bank  of  the  river  as  it  inclines. 

The  water  ris»  at  Carthage  as  high  as  60  feet. 

Danger  begins  at  about  30  feet 

The  devation  of  zero  of  gauge  is  about  443  feet  above  sea  level. 

NoikriUe,  Tbrnn.— The  river-gauge  belongs  to  the  United  States  Engineers. 

The  zero  of  gauge  is  the  low  water  of  September,  1863,  and  is  0  inches  higher  than 
the  river-gauge  used  previous  to  May  1,  1884. 

The  zero  of  gauge  is  about  366  feet  above  sea  level. 

Danger  begins  at  40  feet 
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Decatur  J  Ala. — ^The  riyer-gange  is  located  on  the  down-fitream  end  of  the  sonth  pier 
of  the  L.  N.  8.  and  N.  A.  R.  B.  bridgOi  to  which  it  is  secured  by  7  iron  bolts  wedged  in 
holes  dnlled  in  the  rocks  of  the  pier.     It  is  made  of  4  by  3  inch  Inmber,  painted  white,  • 
and  graduated  from  zero  to  32  feet,  inclosivo. 

The  top  of  the  top  conrse  of  stone  on  pier  is  the  bench-mark,  and  is  571.17  feet  above 
sea  level. 

Elevation  of  zero  above  sea,  537.51  feet.  Length  of  gauge  above  zero,  32  feet  I>epth 
of  water  below  zero,  5  feet. 

Danger  begins  at  21  feet.  When  the  water  marks  zero  on  this  gauge  it  will  give  10 
inches  on  Bnidgeport  Bar.  When  the  gauge  marks  21  feet  danger  begins  to  proi)erty  on 
the  north  side  of  the  river,  which  is  much  lower  than  on  the  south  side.  Any  rise  over 
this  not  only  endangers  crops,  bat  also  the  stock,  and  in  some  very  low  places  the  houses 
are  in  danger. 

John8onville^  Tenn, — The  river-gauge  is  placed  on  the  north  comer  of  the  elevator 
building,  and  is  made  of  5  by  2  cypress  lumber,  painted  white,  and  graduated  from  zero 
to  50  feet. 

The  bench-mark  is  a  cross,  cut  in  the  top  surface  of  the  coping  of  west  abutment  of 

B    M 
railroad  bridge,  and  marked  thus:     ' ,    * 

Elevation  of  bench-mark  above  sea-level,  362.83  feet.  Elevation  of  zero  of  gauge 
above  sea-level,  318.83  feet  Zero  below  bench-mark,  44  feet  Length  of  gauge  above 
zero,  50  feet.  Depth  of  water  below  zero  on  Duck  River  Bar,  15  miles  above  this  point, 
3.50  feet    Average  depth  of  channel  at  Johnson ville,  4  feet 

Danger  line,  21  feet,  when  the  low  lands  on  both  sides  of  the  river  be^i^la  to  overdo  w 
crops  are  endangered,  and  also  stock,  on  the  west  side. 

The  river  is  navigable  all  the  year  as  far  up  as  Waterloo,  100  miles  above  this  point 

Padaeaht  Kg. — ^Tho  river-gaugo  a^  Paducah,  was  erected  and  is  owned  by  the  United 
States  EIngineeis.  It  is  6  by  G  inch  timber,  planted  in  the  ground  along  the  surface  of  the 
levee,  as  the  same  inclines,  from  Main  street  to  low-water  mark.  A  strap  of  iron,  5 
inches  wide  by  one-half  inch  thick,  is  spiked  to  the  top  surface  of  gauge,  and  marked  in 
feet  and  tenths  of  feet  from  zero  to  48  feet,  inclusive;  from  48  to  59  feet  the  gauge  is  of 
board  4  by  2  inches,  nailed  to  the  southeast  side  of  Fowler,  Bro.  &  Co.'s  grocery  store. 
The  graduations  on  this  board  are  marked  with  copper  tacks. 

Elevation  of  zero  and  the  elevation  of  bench-mark  have  not  yet  been  determined. 
The  height  of  gauge  abovo  zero  is  59  feet.  Zero  of  gauge  will  give  40  inches  of  water 
on  Grand  Chain,  25  miles  below  Paduoih,  and  on  average  depth  of  3.50  feet  on  the  bar 
in  front  of  the  town. 

When  the  water  reaches  the  danger  line,  40  feet,  the  low  lands  opposite  Paducah,  and 
on  both  sides  of  the  river  down  as  far  as  Cairo,  begin  to  overflow.  This  overflow  only 
endangers  farming  interests.  Property  at  Metropolis,  Joppo,  and  Ogden's  landing  is  in 
danger  when  the  gauge  at  Paducah  marks  44  feet 

Cairo,  III, — ^The  river-gauge  is  placed  on  the  levee  at  the  foot  of  Fourth  street 

Zero  of  gauge  is  269. 60  feet  abovo  sea-level. 

United  States  bench-mark  is  a  copper  bolt  let  into  the  northwest  lace  of  the  custom- 
house wall,  23.50  feet  from  the  north  comer  and  3  feet  above  the  ground,  and  marked 

thus:    j^'Sf 
B.-M. 

Elevation,  3  16.69  feet  above  sea-level. 

Bench-mark  above  zero,  47.09  feet 

Danger  begins  at  40  feet,  which  will  overflow  the  adjacent  lowlands  in  Missouri  and 
portions  of  Kentucky,  but  will  not  afl^ect  the  town  of  Cairo. 

At  51.33  feet  water  would  overflow  the  levee. 

Highest  water,  52.17  feet,  occurred  in  1883. 

Newport,  Ark, — ^The  river-gauge  is  located  on  the  second  in-shore  pile,  west  side  of  the 
elevator  building  at  Newport,  The  bench-mark  is  on  the  engine-house  of  the  elevator 
building,  cut  in  the  foundation-wall  facing  the  river,  and  on  the  west  comer;  it  is 
marked  thus:  '*B.  M.'' 


111. 

The  elevation  of  the  b^nch-mark  above  sea-level  is  228  feet.  The  rail  at  depot  of 
Saint  Louis,  Iron  Mountam  and  Southem  BidlrcMid  is  232  feet  above  sea-level. 

The  zero  of  the  gauge  is  placed  at  low-water  mark  of  1878,  when  there  was  only  30 
inches  of  water  on  the  Lower  Little  Island  bar.  45  miles  aboTe  the  mouth  of  the  river. 
Elevation  of  zero  of  gauge  above  sea-level,  198.128  feet,  29.872  feet  below  bench-mark, 
and  33.872  feet  below  raU. 

The  length  of  the  river-gauge  is  37  feet,  extending  from  35  feet  above  zero  to  2  feet  be- 
low it    The  danger  line  is  reached  when  the  gauge  reads  21.50  feet,  at  which  height 
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low-lands  five  miles  below  and  ten  miles  above  Newport  begin  to  overflow,  and  from  this 
point  on  to  the  mouth  of  the  river,  provided  the  Little  Red  or  Mississippi  Rivera  ore  iiilL 
llie  Mississippi,  when  bonk  fall,  will  bock  the  water  in  the  White  River  as  &r  np  as 
Dnvall's  Blnff,  173  miles  from  its  month,  and  overflow  the  adjacent  low-lands.  Should 
the  White  River  bo  high  at  the  same  time  all  the  low-lands  would  be  dangerously  flooded. 
The  water  has  never  been  so  low  that  navigation  for  regular  boats  has  been  stopped  be- 
tween the  month  of  the  river  and  Jacksonport,  on  the  White  River,  and  as  far  as  Poca- 
hontas, on  the  Black  River,  145  miles  above  Jacksonport.  At  medium  high  water  nav- 
igation extends  to  Forsyth,  Mo.,  300  miles  above  Jacksonport,  on  the  White  River.  At 
very  low  water  boats  will  rub  at  jnearly  every  bar. 

Memphis,  Tcnn. — ^There  are  two  river-gauges  at  this  place — one  on  the  levee,  120  feet 
soath  of  Jefferson  street;  the  other  on  the  northwest  comer  of  the  elevator  building. 
The  zeros  of  the  gauges  are  on  the  same  pUme,  182.73  feet  above  sea-level.  Both  gauges 
belong  to  and  are  kept  in  repair  by  the  United  States  Engineers. 

Bench-mark  is  the  door-sill  of  No.  254  Irvin  Block,  comer  of  Second  street  and  Alley. 

Elevation  of  bench-mark  above  zero,  77.067  feet. 

United  States  bench-mark  No.  4,  on  house  No.  280  Front  street,  is  89.012  feet  above 
the  zero  of  gauge. 

Average  time  for  high  water  to  reach  Memphis  from  Cairo  is  4. 30  days;  from  Memphis 
to  Helena,  2.30  days. 

Danger  begins  at  34  feet 

Highest  water  occurred  in  1883,  and  was  35.58  feet 

Helena  Ark. — The  river-gauge  belongs  to  the  United  States  engineers.  It  is  placed  on 
the  right-hand  side,  on  the  leg  of  the  elevator. 

The  bench-mark  is  a  copper  bolt  in  the  east  front  of  the  Tinney  Building,  between 
York  and  Elm  streets.  It  is  50.098  feet  above  the  zero  of  gauge.  This  bendi-mark  is 
190.838  feet  above  sea-level,  and  zero  of  gauge  is  140.74  feet  above  sea-leveL 

There  is  a  second  bench-mark  near  the  railroad  depot,  consisting  of  a  square  stone 
marked  **U.  S.,''  which  is  40.65  feet  above  zero  of  gauge,  and  181.39  feet  above  sea- 
level. 

Danger  begins  af  37  feet. 

The  highest  water  occurred  April  30, 1886,  and  was  48.1  feet. 

Fori  Smith,  Ark, — ^A  new  river-gauge  was  built  during  1^5,  and  the  zero  of  this 
gauge  was  placed  at  the  low  water  of  1856,  which  is  7  feet  lower  than  the  zero  of  the  old 
gauge. 

Tne  gauge  is  built  of  stone  curbing. 

Readings  on  this  gauge  commenced  April  1, 1885. 

LUUe  Boekt  Ark, — ^The  river-gauge  is  made  of  6  by  6  inch  timber;  it  is  m  good  con- 
dition, and  is  31  feet  in  length.  The  gauge  is  painted  white,  and  the  graduations,  which 
are  in  feet  and  inches,  are  marked  with  black  paint  both  on  the  faoe  and  side.  The  gauge 
is  fastened  to  a  solid  rock,  called  Little  Rock,  by  three  iron  bolts,  and  the  foot  imbedded 
io  the  rock  to  which  it  is  bolted.    Gauge  is  not  perpendicular,  but  is  inclined. 

Bench-mark  is  the  curbstone  southwest  comer  of  Main  and  Markham  streets,  and  is 
286.814  feet  above  sea-lovel. 

The  zero  of  gauge  is  01.514  below  bench-mark. 

Elevation  above  sea,  225.30  feet 

The  zero  of  gauge  is  also  referred  to  an  iron  bolt  imbedded  in  the  top  lace  of  the  rock 
to  which  the  gauge  is  fastened.  This  bolt  is  8  feet  and  4  inches  from  the  gouge  in  a 
southwest  direction,  and  the  top  of  the  bolt  is  25.17  feet  above  the  zero  of  the  gauge. 

Danger  begins  on  both  sides  of  the  river  at  23  feet  on  tho  gauge,  when  plantations  12 
miles  below  and  on  to  the  mouth  of  the  river  begin  to  overflow. 

At  26  feet  danger  is  very  extensive  both  above  and  below. 

The  bottom  of  the  river  at  Little  liock  consists  for  the  most  part  of  shifting  sand,  and 
is  veiy  changeable.  At  low  water  the  channel  is  very  crooked,  and  changes  with  every 
rise  of  Uie  river. 

Arkamtas  OUy,  Ark. — ^The  river-gauge  is  fastened  to  a  pile  at  the  southeast  comer  of 
the  elevator  building,  and  belongs  to  the  Mississippi  River  Commission.  The  gauge  is 
made  of  8  by  2  inch  board,  painted  white. 

Boich-mark  is  the  top  surface  of  a  noil  driven  in  the  root  of  a  large  tree  Standing  in 
the  middle  of  the  street,  and  is  about  250  feet  from  the  Porker  House.  This  bench-mark 
reads  an  gauge  44.194  feet  Elevation  of  zero  of  gauge  above  sea-level,  94.97  feet 
Du^r  begins  on  both  sides  of  the  river  at  42  feet,  when  the  water  is  at  the  foot  of  the 
levees. 

Highest  water  occurred  February  27,  1882,  when  the  gauge  marked  47.10  feet 

Camden,  Ark. — ^The  river-gauge  is  attached  to  the  down-stream  side  of  a  huge  tree, 
Marly  opposite  a  Mr.  Ritchie's  store,  and  the  zero  point  is  3  feet  lower  than  on  the  old 
gMge,  which  was  on  the  up-stream  side  of  the  same  tree. 


166  REPORT   OF   THE   CHIEF   SIGNAL    OFFICER 

The  bench-mark  is  a  granite  sill  of  the  easternmost  door  of  Mr.  Ritchic*8  store.  An- 
other bench-mark  rei'errcd  to  a  mark  on  the  root  of  a  pin  oak,  aboat  three-quartora  of  a 
mile  from  the  gauge,  said  to  have  been  placed  there  by  Col.  James  Martin,  engineer 
Texas  and  Saint  Louis  Railroad. 

Elevation  of  door-sill  bench-mark  above  sea-level,  132  feet  Elevation  of  zero  of 
gaago  above  sea- level,  69.80  feet.  Length  of  gauge  above  zero,  50  feet.  Depth  of  water 
below  zero,  3  feet.    Danger  line  on  gauge  is  39  feet. 

Highest  water  was  in  May,  1882,  and  would  mark  46  feet  on  new  gauge.  Hi^  water 
at  this  place  is  caused  principally  by  the  waters  from  the  Little  Missouri  River,  which 
empties  into  the  Ouachita  River  about  48  miles  above  Camden.  The  rises  arc  sudden, 
often  as  much  as  12  or  15  feet  in  a  night. 

At  8  feet  on  the  new  gauge  navigation  would  be  possible.  At  high  water  the  river 
is  navigable  to  Arkadelpbia,  100  jniles  above ;  but  Camden  is  considered  as  the  head  of 
navigation. 

The  bottom  of  the  river  changes  very  little,  being  composed  of  gravel  and  hard  sand. 

Girardy  La. — The  river-gauge  is  placed  on  the  trestle  of  the  Vicksburg,  Shreveport 
and  Pacific  Railroad  bridge  over  Bayou  Boeuf.  The  zero  of  gauge  is  the  low-water  line 
of  1884;  it  is  33.25  feet  below  the  top  of  rail  on  bridge,  and  1}  I'eet  above  the  water  in 
channel.     Length  of  gauge  above  zero,  30  feet. 

Danger  lino  on  gauge,  20  feet.  When  this  point  is  reached  the  entire  country  in  the 
vicinity  begins  to  overflow.  The  great^t  danger  is  from  high  water  in  the  MissisBippi 
River,  which  comes  in  through  the  broken  levees  at  Possum  Fork  and  Bennett  Clair 
crevasse. 

The  elevation  of  zero  above  sea-level  has  not  been  determined. 

Monroe^  Iai, — ^The  river-gauge  is  painted  on  the  east  pier  of  the  Vicksburg,  Shreveport 
and  Pacific  Railroad  bridge;  is  1}  feet  wide  and  47  feet  9  inches  high.  It  was  con- 
structed by  and  belongs  to  the  railroad  company;  wtus  repainted  last  year,  and  can  be 
easily  read  from  the  bank. 

Danger  line  for  tlie  low-lands  below  is  40  feet. 

The  river  is  navigable  at  all  times  for  small  boats.  Navigation  of  regular  packets 
ceases  when  the  gauge  marks  6  feet.  Rises  are  sudden,  sometimes  7  feet  in  twenty- 
four  hours. 

The  highest  water  on  record,  49.10  feet,  occurred  in  1874. 

The  elevation  of  zero  of  gauge  above  sea-level  has  not  been  determined. 

Vicksburg,  Miss. — ^The  river-gauge  is  located  on  the  elevator  building,  and  is  the  prop- 
erty of  the  United  States  Engineers.  There  is  also  one  at  Kleinston,  about  1^  mile 
below.  The  harbor  of  Vicksburg  has  filled  up  so  much  since  the  gauge  was  erected  as 
to  cover  the  lower  end  of  the  gauge  to  a  height  of  17  feet.  When  the  river  gets  below 
this  stage  the  gauge  at  Kleinston  is  used. 

The  bench-mark  for  the  Vicksburg  gauge  is  a  row  of  tacks  driven  into  a  section  of 
the  gauge,  which  is  fastened  on  the  northwest  corner  of  the  Prentiss  House. 

Elevation  of  bench-mark  above  sea,  95.938  feet. 

Elevation  of  zero  of  gauge,  51.138  feet. 

Elevation  of  zero  above  sea-level,  44.80  feet. 

Tho  zero  of  gauge  at  Kleinston  is  on  the  same  plane  with  that  of  Vicksburg.  The 
bench-mark  for  the  Kleinston  gauge  is -the  head  of  a  spiko  driven  into  tho  top  of  river- 
ward  post  of  a  disused  bumping-block,  distant  100  feet  below  Sweeney's  saloon  at 
Kleinston. 

Elevation  of  nail  above  sea- level,  92.911  feet. 

Elevation  of  nail  above  the  zero  of  gauge,  48.111  feet. 

A  correction  should  be  applied  to  the  readings  of  this  gauge  of  — .40  of  a  foot,  it  be- 
ing that  much  in  error. 

Highest  water  in  1864,  which  was  52.a3  feet. 

At  41  feet  danger  begins  to  lands  on  tho  Louisiana  side  of  tho  river. 

Yazoo  Cittfy  Miss. — Tho  river-gauge  is  attached  to  tho  right-hand  end  pile,  downstream 
of  the  draw-protection  of  tho  Yazoo  City  bridge. 

The  bench-mark  is  the  bottom  of  a  stone  built  into  the  wall  of  tho  warehouse  of  the 
Parish  steamboat  line,  and  marks  tho  high  water  of  1882. 

The  elevation  of  bench-mark  and  tho  zero  of  gango  above  sea-level  has  not  yet  been 
determined.    The  gauge  is  41  feet  above  zero  and  2  feet  below. 

The  zero  of  gauge  is  40.80  feet  below  high  water  of  1882,  and  is  the  low- water  line  of 
1875,  when  Short  Creek  Bar,  about  four  miles  below  Yazoo  City,  has  2 J  feet  of  water 
over  it. 

Danger  begins  on  both  sides  of  the  river  when  the  gauge  marks  29.50  feet. 

The  water  is  never  so  low  as  to  prevent  boats  from  going  up  as  far  as  Greenwood,  160 
miles  above  Yazoo  City.  Tho  mouth  of  Cold  Water  River,  327  miles  above  Yazoo  Ci^, 
is  considered  as  tiie  head  of  navigation. 
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Fullon,  Ark. — ^The  river-gange  is  located  on  tho  north  pier  of  the  Saint  Lonis,  Iron 
Moontain  and  Soathem  Railroad  bridge  over  tho  Red  River.  The  bench-mark  is  the  top 
of  pier  on  which  the  gauge  is  placed,  and  is  267.772  feet  above  sea-level. 

Zero  of  gange  is  229.95  feet  above  sea-level. 

Length  of  gauge  is  35  feet  above  zero  and  3  feet  below. 

Danger  begins  at  25  feet,  when  the  lowest  lands  on  both  sides  of  the  river  begin  to 
overflow.    At  32  feet  tho  lowlands  in  the  immediate  vicinity  of  Fulton  are  overflowed. 

The  highest  recorded  water  was  32.75  feet  ia  Angnst,  1876. 

Skreveport,  La. — Tho  river-gauge  is  made  of  plank,  2  by  4  inches  and  37  feet  long,  and 
is  pbeed  in  a  groove  on  pier  4  of  tho  Yicksbtii);,  Shreveport  and  Pacific  Railroad  bridge. 
Tbe  graduations  and  numbers  are  marked  with  brass-head  tacks,  and  are  in  feet  and 
indies. 

The  zero  of  tho  gauge  is  the  low- water  line  of  1879. 

There  is  a  differenco  in  the  elevation  above  sea-level,  as  determined  by  Captain  Wood- 
rofl^  United  States  engineer.    He  gives  the  elevation  as  follows: 

High  water  of  1849  is  180  feet  above  sea-leveL 

Hi^  water  of  1884  read  35.913  feet  on  the  gauge. 

Height  of  zero  of  gauge  above  sea,  144.087  feet. 

Mr.  Fallett,  an  engineer  on  the  Vicksburg,  Shreveport  and  Pacific  Railroad,  gives  the 
bendi-niark  on  comer  of  Commerce  and  Cotton  Streets  as  203.26  feet  above  sea-level, 
and  the  low  water  of  1879  as  43.11  feet  below  this.  This  gentleman  gives  the  zero  of 
gauge  above  sea-level  as  160.15  feet. 

Tbe  lowest  water  occurred  on  September  1  and  2,  1881,  and  was  1  foot  and  5  inches 
below  zero  of  present  gauge. 

Dai^er  begins  at  29  feet. 

Cbvaftotta  ChUCy  Lomtiana. — Tho  rivergauge  is  placed  on  the  bank  in  fVont  of  a  Mr. 
Wilson's  house,  part  being  perpendicular  and  part  inclined. 

The  zero-point  is  the  low  water  of  1881. 

The  gange  is  graduated  to  41  feet  above  zero. 

The  elevation  abovo  sea-level  has  not  been  determined. 

Danger  b^ns  at  26  feet,  at  which  stage  the  lowlands  about  four  miles  below  this 
place  begin  to  be  flooded. 

The  highest  water  of  which  any  record  can  be  found  was  in  1883,  and  would  read 
31.86  feet  on  the  gauge.  Water  was  said  to  have  been  higher  in  1866,  but  no  marks 
ean  be  fonnd. 

The  gange  was  damaged  on  January  4,  1886,  by  a  steamboat  running  into  it,  to  such 
an  extent  that  it  is  unserviceable. 

Alexandria^  La. — The  river-gauge  is  a  new  one,  erected  by  the  United  States  Engi- 
neers last  year.  It  is  made  of  6  by  8  inch  timber,  well  secured  to,  and  has  the  same 
inclination  as,  the  bank.    The  numbers  and  graduation  lines  are  marked  with  copper 

The  zero  of  the  gauge  is  the  low  water  of  1881.     Height  of  gauge,  38  feet. 

The  highest  water  on  record  occurred  in  1866,  and  marks  36.46  feet  on  tho  gauge. 

The  lowest  water  was  3.70  feet  below  the  zero  of  the  gauge. 

Danger  begins  at  33  feet. 

The  levees,  both  above  mid  below  Alexandria,  are  broken,  and  until  they  are  repaired 
tbe  land  is  liable  to  overflow,  and  danger  would  begin  at  31  feet  When  the  levees  are 
in  good  order  danger  is  not  apprehended  until  the  gauge  marks  33  feet. 

The  line  of  high  water  of  1866  is  marked  on  a  large  (nk  tree  standing  in  the  northeast 
comer  of  tbe  coart-honse  lot.    The  mark  is  made  with  threo  nails  and  two  cuts,  thus: 


000 


and  is  36.46  feet  above  the  zero  of  pauge. 

Tbe  elevation  of  the  zero  of  gauge  al^vo  sea-level  has  not  been  determined. 

DcOi,  La. — Tho  river-gauge  is  placed  on  the  north  perpendicular  post  of  first  trestle 
west  of  tbe  turn-table  of  the  Vicksburg,  Shreveport  and  Pacific  Railroad  bridge  over 
Bayon  Mason.  Tho  zero  is  the  low-water  line  of  1881.  Zero  below  the  top  rail  on 
bridge,  40.75  feet 

The  zero  of  gauge  above  sea-level  has  not  been  determined. 

Dmger  begins  at  20  feet 

Highest  water  was  in  1882,  and  would  mark  37.50  feet  on  gange.  When  danger  line 
is  readied  all  the  land  in  the  section  known  as  overflow  lands  begins  to  overflow. 
Tbe  hi^  water  here,  as  at  Girard,  is  caused  by  tho  overflow  from  the  Mississippi  River. 
No  danger  finom  the  Bayou  Mason;  all  danger  arises  from  the  water  that  comes  in  from 
bn^Kn  levees.  Bayou  Mason  is  navigable  for  small  boats  20  miles  above.  When  the 
liver  it  at  a  4-foot  stage  navigation  ceases. 
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Wetft  MeJviUe^  La. — ^The  river  gauge  belongs  to  the  U.  S.  EDgineera. 

The  zero  point  is  37  feet  below  the  high  water  of  1883|  and  4  feet  below  the  zero  point 
of  gauge  at  Barber's,  near  the  head  of  Hie  riyer.  Foar  feet  is  the  slope  of  the  riTcr  be- 
tween the  two  points. 

Zero  below  base  of  rail  on  the  bridge  is  44.90  feet. 

The  high  water  of  1882  was  the  highest  ever  known  here. 

The  gauge  is  in  three  sections  on  the  bridge  and  two  on  the  shore.  It  is  graduated 
and  numbered  up  to  50  feet. 

The  lowest  recorded  stage  of  water  was  in  1884,  and  marked  3.80  feet  on  the  gauge. 
The  water  of  1881  was  considerably  lower,  but  there  is  no  record  of  the  poin  tit  marked 
on  the  gauge. 

Danger  begins  at  31  feet,  and  when  the  water  reaches  this  stxige  it  overtops  the  banks 
on  bot£  sides  of  the  river  and  begins  to  overflow  plantations  both  above  and  below  this 
place. 

In  1884,  at  a  G-foot  stage  of  water,  the  boats  ceased  to  run,  owing  to  the  low  water  on 
the  bar  in  the  old  river.  During  1885  another  bar  formed  at  the  mouth  of  Red  River, 
which  obstructs  navigation  to  a  great  extent  both  in  Red  and  Atchafalaya  rivers.  Dredg- 
ing on  the  bar  is  expected  to  be  completed  at  an  early  date.  The  stage  of  water  at  which 
navigation  would  bo  interrupted  depends  in  a  great  measure  upon  this  work. 

Bayou  Sara,  La, — The  river  gauge  is  partly  on  a  pile  at  the  down-stream  end  of  the 
West  Feliciana  Railroad  wharf  and  partly  on  an  indined  timber  extending  into  river  and 
anchored  at  the  bottom. 

The  bench-mark  is  a  line  on  the  south  side  of  the  southwest  brick  pillar  supporting  a 
house  occupied  by  Mr.  WT.  Hand,  and  is  situated  near  the  West  Feliciana  Railroad  depot. 
The  line  is  marked  by  three  nails  driven  into  ^e  pillar.    Elevation  above  zero,  40  feet. 

U.  S.,  B.  M.,  XXXIX  is  the  top  of  copjper  bolt  in  limestone  monument  at  tiie  north- 
cast  end  of  base  line,  directly  opposite  Bayou  Sara. 

Elevation  above  sea-level,  37.90  feet. 

Zero  of  gauge  below  bench-mark,  34.71  feet. 

Zero  of  gauge  above  sea-level,  3.19  feet 

Danger  begins  at  28  feet  when  the  water  reaches  the  foot  of  the  levees. 

New  OrlcanSf  La. — The  river  gauge  is  placed  on  a  pile,  with  four  piles  braced  together, 
forming  a  protection  around  it.  The  gauge  is  situated  in  the  rear  of  the  ferry  wharf  at 
the  foot  of  Canal  street 

The  bench-mark  is  a  stone  marked  **X,''  the  city  datum  point,  and  is  the  high  water 
of  1874.    It  is  16. 12  feet  above  the  zero  of  gauge  and  14.62  feet  above  sea  level. 

The  zero  of  gauge  is  the  low-water  lino  of  December  30,  1876,  and  is  1.50  feet  below 
sea  level. 

Highest  water  in  1874,  which  was  16.17  feet 

Danger  begins  at  13  feet 

Readings  on  this  gauge  commenced  November  1,  1885,  when  the  zero  of  gauge  was 
changed  from  high  water  of  1874  to  the  low  water  of  1876,  the  new  zero.  'Readings  are 
16.2  feet  lower  than  those  made  prior  to  November  1,  1885. 

I  would  most  strongly  urge  that  the  following  be  inserted  in  the  estimates  of  impro- 
priations required  for  this  service  for  the  fiscal  year  ending  June  30, 1888: 

River  and  flood  observations,  and  expenses  incidental  thereto,  $13,000.  This  item  is 
for  observers,  $6,679.50;  services  of  river  expert,  $1,800;  river  gauges,  $3,000,  and  inci- 
dentals, $1,440.50. 

Very  respectAilly,  your  obedient  servant, 

F.  R.  DAY, 
Second  Lieutenant,  Signal  Corps, 

The  Chief  Signal  Offices  of  the  Abmt. 
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RAILWAY  WEATHER  BULLETIN  SERVICE. 

TtoB  system  ccmtiaaes  in  active  operation,  and  its  increasing  popularity  is  made  mani- 
fest thiongh  reports  from  railroad  stations  at  which  the  indications  are  posted  for  the 
benefit  of  the  public. 

This  mode  of  disseminating  the  weather  predictions  is  most  highly  appreciated  by  the 
agricaltnnU  interests  in  sections  traversed  by  co-operating  railroads,  farmers  consult- 
ing the  bulletin  at  their  local  railway  station,  to  be  guided  by  its  warnings,  before  be- 
ginning the  work  of  the  day. 

The  indications  are  telegraphed  over  their  lines  by  co-operating  railroad  companies 
each  morning,  and  posted  at  1,349  stations  throughout  the  country.  A  few  telegraph 
and  telephone  lines  have,  within  the  past  year,  inaugurated  this  system  of  distribution 
of  the  indications;  and  reports  from  their  officials  show  that  the  success  of  the  under- 
taking is  much  beyond  their  expectations. 

A  list  of  railroads  and  telegraph  and  telephone  lines  co-operating  in  this  work  is  given 
below. 

Litt  of  railroads  cooperating  toitli  Hie  United  States  Signal  Service  and  the  number  of  sia- 
Uoms  on  each  line  at  which  ioeaiher  indications  were  posted  for  the  benefit  of  the  public  dur- 
ing the  year  ending  June  30,  1886. 


Railro&ds. 


All^theoy  Valley ^ 

Atchison,  Topeka  and  Santa  F«) > 

Biltlmore  and  Ohio 

Baltimore  and  Potomac 

BeUaire,  Zonesville  and  Cincinnati 

Boston  and  Lowell ^ 

Boston  and  Maine ^ 

Charleston  and  Savannah ». 

Chicago  and  Alton 

Chicago  mid  West  Michigan 

Cincinnati,  Washington  and  Baltimore 
(Marietta  ondCinoinnati  Division)^ 

Cleveland,  Golmnbus,  Cincinnati  and  Indi- 
anapolis   ^ 

ClevMaad,  Loraine  and  Wheeling 

Cumberland  Valley » 

Detxoit,  Grand  Haven  and  Milwaukee 

Detroit,  Xonsing  and  Northern 

East  Tennessee,  Virginia  and  Georgia 
(Memphis  and  Charleston  Division) , 

FUnt  and  Pere  Biarqnette 

Grand  Rapids  and  Indiana..^ 

Grand  Trunk ~.... 

Hofttlngton  and  Brood  Top  Mountain.. 

Lcfali^  Volley 


••••••••••••••••••••••••••••••••• 


o  . 

ll 


08 

89 

4 

0 

13 

65 

7 

12 

39 

15 

44 

7 

9 

4 

20 

7 
14 

13 

8 

30 


Boilroods. 


Louisville  and  Nashville  ~ 

Now  York  and  New  Eng  and. 

New  York  Central  and  Hudson  Bivor 

Northeastern 

Northern  Centnkl ^  ....» 

OhioBiver 

Old  Colony 

Pennsylvania ~ 

Philadelphia  and  Erie 

Philadelphia  and  Beading ». 

Philadelphia,  WilmingtonondBoltimore. 

Pittsburg,  Fort  Wayne  and  Chicogo... 

Portland  and  Ogdensburg 

Providence  and  Worcester 

Bichmond  and  Allegheny^ 

Saint  Louis  and  Cairo.. ...• 

Saint  Louis,  Iron  Mountain  and  Southern. 

South  Carolina 

Southern  Central 

United  Boilroods  of  New  Jersey 

Washington,  Ohio  and  Western 

West  Jersey » 

Worcester,  Noshou  and  Bochester 


Totol 


20 
02 

8 

7 
22 

9 
115 
87 
21 
118 
20 
54 
10 
14 
26 
14 
20 
13 

6 
42 

7 

35 
18 


1,849 
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List  of  tdegraph  and  telepltonc  companies  co-operating  wiUi  the  United  States  Signal  Service, 
and  number  of  stations  on  each  line  at  which  weather  indications  were  posted  for  the  benefit 
of  the  public  on  June  30,  1886. 


Telegrrapli  and  telephone  companies. 


e  . 
.go 

S5* 


Edison  Mutual  Teles^raph  Company 

Michigan  Postal  Tclefln^ph  Company 

Wisconsin  Telephone  Company ^.... 

Union  and  Purcellville  Telephone  Ck>mpany. 

Totel 


10 

8 

114 

7 


145 


*, 


APPENDIX  II. 

RBPORTOF  OFFICER  IN  CHARGE  OF  THE  CORRESPONDENCE  AND  RECORDS 

DIVISION. 

Signal  Office,  War  Department, 

WasJUngton  City,  August  4,  1886. 

Sir:  I  have  the  hoDor  to  inclose  herewith,  as  osaally  famished  by* the  Correspoud- 
enoo  and  Records  Division,  for  pablication  in  annual  report,  the  following,  in  dnplicate 
in  each  case: 

( 1 )  List  showing  number  of  oon^munications  sent  from  and  received  at  the  Signal  Office, 
Washin^n  City  (exclusive  of  telegrams),  year  ending  June  30,  1886. 

(2)  List  of  stations  inspected,  year  ending  June  30,  18^36. 

(3)  List  of  places  for  which  stations  have  been  requested,  but  not  established,  to  June 
30,  1886  (not  printed). 

(4)  List  showing  meteorological  data  furnished  persons  for  purposes  specified,  year 
ending  June  30,  1886. 

(5)  List  of  boards  of  trade,  chambers  of  commerce,  and  other  oiganizations  having 
meteorological  committees  to  confer  with  the  Chief  Signal  Officer,  June  30,  1886. 

Very  respectfully,  your  obedient  servant, 

B.  M.  PURSSELL, 
Second  Lieutenant,  Signal  CorpSf  U-  S.  Army, 

The  Chief  Signal  Officer,  U.  S.  Army. 


Signal  Office,  War  Department, 

Washington  City,  June  10,  1886. 

Sir  :  In  compliance  with  Memorandum  No.  167,  current  series,  I  have  the  honor  to 
submit  the  following  concise  report  upon  the  work  of  the  Correspondence  and  Records 
Division  during  the  fiscal  year  ending  June  30,  1886  : 

(a)  The  duties  of  this  division  embrace  the  record  of,  and  action  upon,  all  general  and 
mwcellaneons  correspondence,  including  communications  sent  and  received. 

(b)  Correspondence  relative  to,  and  supervision  of,  all  examinations  for  enlistment, 
(e)  The  recruiting  for  the  Signal  Corps. 

(d)  The  promulgation  of  all  instructions,  general  and  special  orders,  and  circulars 
issaed  by  the  Chief  Signal  Officer. 

(e)  See  that  the  business  of  t^e  service  is  conducted  in  strict  accordance  with  the  regu- 
lations, and  to  report  all  violations  of  orders  and  departures  irom  the  regulations  to  the 
Chief  Signal  Officer,  and  carry  out  his  orders  thereon. 

(/)  The  examination  and  supervision  of  the  medical  accounts  of  the  men  of  the  Sig- 
nal Corps  and  correspondence  relative  thereto. 

ig)  The  preparation  of  data  in  pension  cases  of  officers  and  enlisted  men  of  the  Sig- 
nal Corps  during  the  rebellion.  ^ 

(&)  Keep  proper  record  of  examinations  and  enlistments  and  personal  histories  of  en- 
listed men  of  the  Signal  Corps  and  of  the  appointments,  discharges,  and  resignations  of 
civilian  employ^. 

In  relation  to  the  foregoing,  I  have  the  honor  to  report  that  the  general  and  mis- 
cellaneous correspondence  of  the  office  has  been  unusually  heavy  during  the  year,  but 
as  a  rule  has  been  conducted  with  dispatch,  and  in  a  manner  satisfactory  to  all  con- 
cerned, although  at  times  the  force  on  duty  in  the  division  has  been  insufficient  to  miiin- 
tain  that  promptness  and  certainty  of  action  so  necessary  to  the  transaction  of  busi- 
ness in  the  office.  The  general  correspondence  indicates  unmistakably  the  increasing 
and  pressing  demands  for  a  further  extension  and  improvement  of  both  branches  of  the 
Signal  Service,  meteorological  and  military.  In  the  meteorological  service  the  princi- 
pal demands  of  the  general  public  are  for  a  more  extended  dissemination  of  the  official 
predictions  of  the  office,  so  as  to  embrace  all  the  small  cities,  towns,  and  villages,  autl 
for  the  Ixmefit  of  special  industries,  such  as  cattle-raising  in  the  West,  packing  and  ship- 
Viiag  interests,  &c ;  demands  for  more  stations  in  the  interior  of  the  country,  and  for 
special  predictions  relative  to  floods,  cold  waves,  frosts,  and  other  abnormal  chan<;?s.  V.m'. 
bculding  of  new  sea-coast  and  military-telegraph  lines,  cable  connections,  &c. 

Special  attention  has  been  given  to  correspondence  and  examinations  relative  to  the 
jnlist^^t  pt  recmits  for  the  Signal  Corps,  and  the  officer  in  charge  has  faithfully  en- 


172  •    REPORT   OP  THE   CHIEP   SIGNAL   OPPICER. 

deavored,  and  he  beUeves  with  success,  to  carry  oat  the  wishes  of  the  Chief  Signal 
Officer  that  none  bat  men  of  the  highest  order  of  physical  «id  mental  excellence  at- 
tunable  be  secared  for  the  vacancies  in  the  Tanks  of  the  corps.  All  enlistments  have 
been  made  under  the  strictest  application  of  the  civil-service  principles  embodied  in  the 
rules  of  the  Chief  Signal  Officer  governing  this  matter.  The  very  limited  number  of 
instances  of  misconduct  and  n^lect  of  duty  on  the  i>art  of  the  instructed  men  of  the 
corps  during  the  past  year  give  evidence  that  the  standard  of  persotmd  has  about  reached 
the  maximum.  Tho  present  state  of  efficiency  can  only  bo  maintained  by  the  strictest 
application  of  the  present  rules  governing  admission  to  the  service.  The  following 
table  shows  the  number  of  examinations,  enlistments,  promotions,  discharges,  reduc- 
tions, deaths,  &c.,  daring  the  year: 

Fiffcal  year  ending  June  30,  1886. 

Candidates  who  submitted  preliminary  examination  papers 47 

Candidates  who  appeared  for  final  examination 31 

Men  enlisted  (thirty-eight  of  whom  did  not  submit  preliminary  examination  papers 

but  were  examined  at  office,  Washington,  D.  C.) 69 

Men  instructed  at  Fort  Myer  in  the  fall  meteorological  and  field  course 36 

Men  instructed  at  Fort  Myer  as  military  signalists 30 

Promotions  to  grade  of  sergeant _ - 32 

Promotions  to  grade  of  corporal - 33 

Promotions  to  grade  of  first-class  private 27 

Reductions  to  ranks _ 15 

Discharges - --- 59 

Deceased 4 

The  instructions  and  general  and  special  orders  of  tho  Chief  Signal  Officer  have  been 
promulgated  in  printed  form  from  time  to  time,  numbered  in  separate  series,  and  neatly 
bound  in  volumes  at  the  end  of  the  year. 

As  a  general  rule  all  persons  in  tho  service  have  rendered  iaithful  service,  have  given 
ready  compliance  with  the  orders  of  the  Chief  Signal  Officer,  and  there  have  been  but 
few  derelictions  to  report,  and  these  of  a  minor  character.  Although  the  five  hundred 
men  of  the  corps  are  scattered  throughout  the  whole  territory  of  the  United  States,  and 
many  of  them  are  required  to  serve  in  severe  and  unhealthy  climates  and  perfiirm  the 
most  arduous  duties,  yet  the  general  health  has  been  excellent,  few  cases  of  severe  ill- 
ness occurring,  and,  as  above  stated,  only  four  deaths  took  place  daring  the  year.  Most 
of  the  sickness  was  among  tho  men  on  duty  in  the  office  of  the  Chief  Signal  Officer. 

A  considerable  portion  of  the  time  of  one  clerk  )u»  been  given  to  the  preparation  of 
data  relating  to  pensions  for  officers  and  enlisted  men  of  the  Signal  Corps  during  the  re- 
bellion. Attention  is  invited  to  the^^unsafe  position  of  these  and  other  valuable  military 
records  of  the  Signal  Corps  during  the  late  war.  These  records  are  all  stored  in  building 
No.  1721  G  street.  This  building  is  not  fire-proof,  and  is  surrounded  by  other  rickety 
buildings  which  may  bum  at  any  moment. 

Careful  record  has  been  maintained  during  the  year  of  the  personal  history  of  all 
members  of  the  corps,  so  that  the  merits  and  demerits  and  all  the  iKirticulars  affecting 
the  personal  and  official  character  of  any  individual  can  bo  placed  before  the  Chief  Sig- 
nal Officer  at  a  moment's  notice. 

During  the  year  143  stations  of  the  Signal  Service  were  carefhlly  inspected  by  officers 
of  the  corps.  • 

Very  respectfully,  your  obedient  servant, 

B.  M.  PURSSELL. 
Second  LietUenantf  Sigruil  Corpe^  U.  8,  Army, 

The  Chief  Signal  Offiobb  of  thb  Abmy, 

Washington^  D,  C, 


Appendix  11  a. 

SlaUmeni  exhibiting  the  communications  sent  from  and  received  at  tfie  Signal  Office,  Washing^ 
ion  City  {exclusive  of  tdegrams)  from  July  1,  1885,  to  June  30,  1886. 

SENT. 

To  heads  of  departments  and  bureaus 4, 395 

To  non-commii?sioned  officers  in  charge  of  stations,  concerning  their  duties.  19, 155 

In  reply  to  applications  for  establishment  of  stations 117 

To  telegraph  companies,  in  reference  to  transmission  of  weather  reports,  the 

erection  of  tel^raph  lines,  &c,-,* .- ...-.* 139 
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To  boards  of  trade,  chambers  of  commerce,  &c 351 

To  foreig;ii  correspondents,  relating  to  simnltaneons  weather  reports 330 

To  foreign  correspondents  in  general -_ 150 

To  voluntary  observers  thronghout  the  United  States 10,860 

Relative  to  enlistments,  discharges,  &c 1,479 

Relative  to  pablications 808 

Data  famished - 387 

To  postmasters,  relative  to  farmers' bolletins,  &c 188 

To  railroad  companies,  relative  to  establishing  stations,  famishing  Indications, 

&c - - 231 

To  Fort  Myer,  Ya.,  concerning  duties  and  discipline  at  Signal  Service  school 

of  instruction,  &g 388 

Relative  to  furnishing  meteorological  instruments,  charts,  books,  forms,  &c.  510 

Relative  to  building,  sale,  repair,  &a,  of  telegraph  lines 197 

To  signal  officers,  i^tive  to  their  duties... ^ 618 

Orders,  circulars,  instractions,  &c - 56,600 

To  manufacturers  and  others,  in  reference  to  instruments,  equipments,  &c  . .  10, 909 

In  reference  to  quarterly  returns  of  officers,  &c — 2,799 

Relative  to  fhnushing  indications  and  predictions 1,867 

Miscellaneous 14,469 

Total 126,847 

BECBIVSD. 

From  heads  of  departments  and  bureaus 8,273 

Applications  for  establishment  of  new  stations 43 

From  tel^raph  companies,  in  reference  to  the  transmission  of  weather  reports 

and  the  construction  of  telegraph  lines,  &c 396 

From  boards  of  trade,  chambers  of  commerce,  &c 322 

Fron^  foreign  correspondents - 6,918 

Suigeons'  certificates 198 

Examination  papers  (sets) — .  116 

From  enlisted  men,  in  reference  to  their  duties 10,122 

Returns,  accounts,  descriptive  lists,  &c_-- 925 

From  United  States  naval  stations  and  vessels 1,188 

From  voluntary  observers  throughout  the  United  States 10, 860 

From  United  States  military  x>06t8  (suigeons'  reports) 678 

Rjj^tjug  to  duties  and  discipline  at  Signal  Service  school  of  instruction  at 

Fort  Myer,  Va. 512 

Relating  to  instruction  in  military  signaling 317 

Applications  for  enlistment 589 

IiKtruction  reports 2,244 

Reports  from  railroad  stations  in  reference  to  weather  reports 17, 808 

Meteorological  forms,  &C.,  from  stations « 180,729 

'  Reports  &om  postmasters  in  reference  to  weather  bulletins 4,220 

Actoiowledgments  of  orders,  circulars,  Ac. 13,490 

From  manufacturers  and  others,  inieference  to  instruments,  equipments,  &b. .  2, 604 

From  officers,  conoeming  property  and  money  accounts 22,880 

Mifloellaneous ^ 10,827 

Total 302,218 

Total  oent 126,847 

Total  sent  and  received 429,065 

.  TELBGRAMB. 

Gpher  words  or  reports  sent  and  received -  1>'774, 995 

Td^gnuns  other  i&xa  weather  reports  sent  and  received SO,  590 
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Slaiiona  in»peeled  during  fi*cat  gear  ending  Jane  3U,  1686. 


ApMha,  FWt,  Aria 

aATVotIcj^i. 

AtlBDtk,  Oa. _- 

AtlaatlDaty,  N.  J > 

AialiuboliiB,  Fort,  HonI — 

.»mi.,o.. 


Blmurok.  Dkk... 


Ope  Ilenlopen.  Del 

Ckps  May.K.  J 

CitUr  Ktja  Fl». 


cioveisDd,' Oil  io. !!!!!!!!! 


Cu«ler.i'art,Mi>Dt...__...„ 

Dave  n  port.  Iowa 

IMvi*,  Fort.  Tei. 

DeadwotHl.  Duk 

Dttiver  Colo 

IVs  Molnea.  lovriL 

l>cIro1t.Hich 

I>(Kl|[o  Clly.  Kmu 

DiibuDuc.lom 

Dululfa,  Mlna 

li^ntport.  Me. ~ _ 

Klltott.  Fort.  TBI 

El  Pa>o,Tex 

Rrla.  Pa -.„»_. ... 

I^nnato,  Mieb 

UalvatoD,Tez ~.,.. 

Onnd  HkveD.HIch. 

Orent,  Fort,  Atbc — ._ 

OrceneaMle.  Ido. 

Hcleim,  Hack,... „... 

Huron.  Dkk 

Indlumnlia.  Ind. .,.,.....„ 

tndiu>o1ii.Tei  _. 

Jac^«aDTlllD,FlB. 

Key  WoikFta.";.'.'.™."'."";!^ 
KiKui  vllle.  Teas 

t^lunaT^o.. .""".i;;!"".';^ 

LaTa,N.Mex _. 

Leaveninirth,  Ksiu....... 

LltUa  Rook.  Ark.. 

LttUe  En  HBTbor.N.  J 

TxH  Annw".  Co) 

Laui«T9]o,K7 

hyniMimt-  Va 

UcPomll,  Port,  Arix. 

UackluwCltjr.Hlcb 

Mulnnli,Fon.UoDt 

Harlk,Tiii „ 

HaTlcop».Arli 

MBrquctt«.MlEh 

Marine  Axoncr.  Pbilndelphl 
Marine  Aseaojr,  Nev  Yorl 


loapccted  by — 


It.  B.  a  Walkiiw,  SIsul  CoipL 


.  BeptembeTtt,UH. 
.  Aiisiut2<).«l.ua(. 
.  Beptenriter  U,I<l,U8B. 

Octobers?.  38. 188S. 

September  IB,  UM, 
.  MayS-a.UM. 
_  AuguMlT.lHS. 
.  8«pUimber4.ina. 


lieut.  F.  K.  Say,  Slcnal  Corp*. 

UHik  J.  U.  Weber,  Mcnal  Corps.... 

"UenL  r!'b,' VauYi^^'Bii^rCoTpik" 
Limil.  Vf.  D.  Wrlebt.  BlKnal  Corpa  . 

lAtut.  J.  P.  FiDley.  SlEimt  Cerpi 

t.leu(.F.B.DBV,SiBDal  Corns. 

Lleot.  J.  C.  WaUho,  Blpial  Kpp»_,. 
Lieut.  J.  P.  FInley,  Signal  Coipo...... 

Lleiit.  L.'  R  Bebrije,  Slgiifti'coirii*'™ 

Lieut.  J.  8.  Povell,  Signal  Corpe 

Uent.  U  E.  Sebiee,  Signal  Oonie 

'iJ'eut.  3.  C.  WaiiAe,'  Bljpiai  Carps'™ 

Ueut.  j!  P.'Fliii'ni'slinwl  Corpii  'Z''Z 

Lfeut.J.8.F«weU,BlEnal  Corps. 

lieu*.  J.  I*.  Flnl«,  STgnal  Corp* , 

Ueut.  J.  B.  Powell,  Signal  Corps 

UmU,  J.  C  Walsbe.aiipiBl  Oarps..... 

Lieut.  P.  U.  Day  Higno)  Corps 

Lieut.  J.  C.  WaUieiBlniBl  ConM. 

'  "-iL  W.  D.  WHght,  Slgnat  Corpa... 


.  AiiKuatao,lI.iaHB. 
,.  September  to.  1«S. 
„  Septembers.  IMS. 

Augost  10, 1MB. 

September  30-17,1888. 

Septem  ber  It-IB,  uas. 

October  IT.  less. 

Septembers,  0,  MB. 

September  3.  IISBS. 

August  10.  IHSS. 

September  23. 1889. 

August?.  8,1  RSB. 

August  IMBSS. 

Hay20.21,18M. 

June  B,«.  10. 1888. 

Hay  11-14. 1888. 

April  33-25,1888. 

September  3,  S.  1883. 


11. less. 


p.  R  Day.  Bl 
J.  C.  WaUie, 


Signal  Corps ;  Septembei 


September  6.  T.  1883. 
June2Z.13.iHas. 
September  14, 18,  I88B. 

August  38. 19,  IBSa. 
August  33, 1889. 
September  23, 1MB. 
,.. '-r3S.lS88. 


Lieut.  J.  C.  Wall 


Dent.  J.  C.Walshe.  Signal  Corpa 

Lieut.  J.  P.  FInley.  Signal  Corps..... 

L[eu(.W.D.  Wright,  Signal  Corps... 


.£i.l88B.  ' 


,.  August  13. 11,1888. 
,.  August  34.38, 1MB. 
,.  September  1«,2CM88S. 


.  AnsiMlSl,18S. 


.  >yl?'l8,IW>. 

.  August  33.1888. 

.  May 38,37, MS. 

.  August  10. 188B. 


..  August  10. 18ffi. 
.   September  31-31,  UaiL 
.;  Juno  13.14.1888. 

".  October  7. 1881. 

.  September  IS,  18». 

.  August  38.38. 1888. 

.  September  1S.17.U8S^ 

.  Oolober0,l8». 

.  August  13,14,  UBS. 

.  August— ,188s. 

.  August  3B-W.  1880. 

AognBtU,liU8B. 
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SfofiM)  iiapetted  during  JIteal  gear  ending  Jane  30,  1S86— Coiitiiiii«d. 


Appendix  lie. 

McteoToIogtcal  data  were  ftmished  22T  different  persoosdaring  the  year  ending  June 
30. 1S86,  at  tbeir  request,  for  the  following  pnrposes,  viz. : 

To  be  tued  tn  State  or  United  States  coarts  aa  endeoce. 

To  be  naed  In  compiUnR  worka  or  pnblications  on  meteorology,  hygiene,  agrieoltare, 
lannfactnita,  commerce,  &c. 

To  aNbt  tn  mana&ctnm.  the  prosecatf  on  of  the  ■^t^  and  advancement  of  the  Mleooea. 

To  aetlle  qneeUona  a*  to  the  relatione  of  meteorology  and  agricDhnre. 
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Appendix  11  d. 

Lift  of  boards  of  trade,  chambers  of  commerce,  and  other  organizations  which  had,  on  June 
30, 1886,  meteorological  committees  to  confer  with  the  Chief  Signal  Officer  of  the  Army, 


PlMe. 


Nftme  of  oTgmnlftiion, 


A11»D7«K.Y 
Alp^nftf  MicliM*.... 
AstorUfOreg... 
Atlanta.  G«. 

An^^iuta,  Ga. 

Baltimore,  Md..... ...» 


•••••••••••••••••a 


••••••  ••••••••••••••« 


••••••••••••••••••• 


•••••••••••a* 


Block  Island,  B.  I. 

Boaton,  Mass 

Bnflklo.N.Y 


Charleaton,  S.  O 

Charlotte,  K.  CL» 

Chattanooga,  Tenn...  


Chicago,  111 M...... 

Cincinnati,  Ohio... 
Cleveland,  Ohio 


•••••' •••••••• 


Oolombua,  Ohio... 
Concordia,  Kane 


Denver,  Colo 

Dee  Moines,  Iowa. 


Detroit,  Mich 

Dabuqne,  Iowa.... 


Dulath,Minn...... 

Erie,  Pa 

Escanaba,  Mich.. 


Grand  HaTen,Mich 

Horon,  Dak 

Indianapolis,  Ind..».. 


Indlanola,  Tez 

JaoksonTUle,  Fla 


ML,9f  ivesw,  jria ■.«»....«..». ««.»,».»«■ 

La  Crosse,  Wis. » 

Leavenworth,  Kans......  ..^.., 

Little  Bock,  Ark «..». , 


Los  Angeles,  Cal.. 
Louisville,  Ky...... 


Do 


Board  of  Trade ».... 

Board  of  Underwriters. 


Astoria  Chamber  of  Com- 
merce. 
Chamber  of  Commerce...... 

Aogusta  Cotton  Exchange. 

Board  of  Trade 


8ociet]r  of  Arts.... 


••••••  ••••••••• 


Merchants*  Exchange...... 

Chamber  of  Commerce 

Merchants*  Exchange......... 

Chamber  of  Commerce ..... 

Iron,  Coal,  and  Manofiaot- 
urers*  Association. 


Board  of  Trade. 


••»••• •••••••••*•• 


Board  of  Trade  and  Trans* 

portation  committee. 
Board  of  Trade.. 


........do 

........QO  ........ 


..............  .................. 

......  .................. 


Chamber  of  Commerce 
Board  of  Trade...., 


...»..».. 


..do 


.......do.. 

City « 


Board  of  Trade. 
do 


Jacksonville     Board     of 

Trade. 
Board  of  Trade 


.do., 
.do.. 


Cotton  and  Produce  Ex- 
change. 

Los   Angeles    Board    of 

Trade. 
Board  of  Trade...... 


» •••••••••••• 


Polytechnic  Society.......... 


Committees. 


Charles  B.  Tillinghast,  Edward  A.  Do- 
rant,  J.  Townseud  Lansing. 

Henry  S.  Seage,  John  N.  Kelley,  J.  D. 
HolmeSb  B.  F.  Luce,  Charles  H.  Luce. 

Dr.  A.  C.  Kinney. 

B.  W.  Frobel,  J.  T.  Henderson,  B.  J. 

Redding. 
W.  N.  Mercier,  P.  W.  Foster,  W.  W. 

Bussey. 
George  J.  Appold.  D.  L.  Bartlett,  Ger- 

mon  H.  Hunt.  Prank  H.  Jenkins,  D. 

T.  Busby. 
B.  a  Mitchell,  Bay  S.  Littleiield,  Cbarles 

E.  Perry. 
Prot  William  H.  Niles,  Jacob  A.  Dresser, 

George  L.  Roberts. 
Nathan  C.  Simons,  Frank  W.  Fiske, 

Charles  H.  Arthur. 
J.  8.  Murdoch,  F.  W.  Dawson,  J.  L.  Shq>- 

pard. 
George  W.  Bell,  T.  Folleti  Ware,  John 

Dougherty. 
T.  F.  Drayton,  S.  A.  Cohen,  W.  W.  Flem- 

ming. 
D.  W.  Chase,  R.  C.  McBee,  F.  J.  Bennett, 

Tomlinson  Fort,  G.  M.  Sherwood,  L. 

M.  Clark,  A.  S.  Ochs. 
W.  S.  Seavems,  George  G.  Parker,  N. 

M.  Neeld. 
T.  F.  Livesey,  Geo.  C.  Clements,  Chas. 

H.  Law,  Alexander  Hill,  A.  M.  Dolph. 
B.  K.  Winslow,  chairman;  B.  T.  Lyon, 

Capt.  W.  B.  Guyles. 
Geo.  W.  Twifls,  George  Cole,  O.  W.  Roes. 
B.  H.  McEckron,  Theo.  Laing,  Prof.  T. 

SawhUl. 
Chas.  F.  Wilson,  Herman  Silver,  C  H. 

Reynolds,  J.  D.  Best,  H.  H.  Metoalt 
J.  P.  Bushnell,  secrets^;  8.  A.  Robert 

son^W.  A.  Warfleld. 
T.  P.  Hall,  J.  W.  Flynn. 
Dr.  A.  Horr,  T.  W.  Ruete,  8.  H.  Lang- 
worthy. 
Walter  Van  Brunt,  Owen  Fsrgosoa, 

BcrJ.  R.  Clarkson. 
H.  8.  Jones,  J.  J.  Wadsworth,  H.  Bar- 
man. 
John  Power,  John  C.  Van  Dnaen.  Wm. 

R.  Northup,  J.  H.  Mead,  W.  wrkuUi- 

ken. 
Hon.  Dwight  Cutter,  T.  W.  Kirby,  Will- 
iam Wallace. 
John  Gain,  Augustine  Dovis,  Hon.  Geo. 

W.  Sterling. 
George  W.  Sloan,  A.  J.  Halford,  Jas.  R. 

Carnehan. 
H.  J.  Huck,  Emile  Rellfert.  David  Lewis. 
Dr.  A.  S.  Baldwin.  Messrs  Reed,  Clark, 

Owen,  and  Fuerlie. 


M.  L.  Hellings,  Dr.  J.  Y.  Porter,  G.  F. 

Ferguson,  Clias.  Howe,  J.  Fogerty. 
D.  A.  McDonald,  John  Rau,  J.  H.  8ier> 


man. 
Dr.  R.  J.  Brown,  Judge  L.  Hawn,  L. 

Mayo. 
L^:an  H.  Roots,  chairman :    John  C 

Fletcher,  John  D.  Adams,  R.  H.  Farw 

quhar. 
Eugene  Germain,  Vinton  L.  Mitchell,  W. 

A.  Clinton. 
Wm.  Cornwall,  jr.,  J.  B.  Stoeed,  Graham 

Wilder,  J.  A.  Tanner,  K.  H.  Bowen, 

Kick  Fraser.  R.  M.  Kelly. 
B.  A.  Grant,  M.D.,  LL.D.;  Prof.  J.  A. 

Tanner,  M.  D. ;  Prof.  H.  W.  Watson, 

Ph.D. 
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JM  tfboarda  of  trade,  diamberB  of  commerce,  and  other  organizations,  <l^c.^!k)ntina6d. 


Place. 


Do 

UflwAokee,  Wi&»... ..«•.... 

Hobae.  Ala. 

yMhville^  Twnn  ■  ■ ,  ■  ^-.„.^ ... 

New  Hawif  OOIII1.M.MMM.M.. 
New  London,  Ckua -.....• 

New  Oil6nnS|  Ia .— ^ 

A^O  1.... ...»....•. ...........  ...... 

»^ir^. .....■..........•>....  ....... 

NcwT'oiIe  City,  N'.7...MMM«. 

Ofwanai  If  6bf  ...«»».«..—.«•.«»»»..> 

^BOMQoini  ym»»..«. .««... ».««»■■.... 
nikdeIplik.F>k 

*mMKmSXff  X  Wtmmm  nm.mm  — ' 

Boflkad.  Me_ -^ 

PorthiiHl,  Ortig «— — w..—. 

Boctetor,  N.  T ................. 

8ui  Diogo,  OU  -.».««.«.«...«.. 
StadMky,  CHilo 
8uiFnaMiMO«CM 
aitvuMh,  <3» ..... . 

Bnvftpoiti  IA...M. 
Mnt  Loqii»  Mo. .... 

Jl^f  —  •»■  ■  ■ — aa  %••■»—  •— ••  ••••♦> 

Sdni  PMl,  Mfnn.    ,  ■-.. 
Tbledo,  Oblo.. ... 


Wnmia8toii,K.a... 
Tttkton,IMc.. 


•••«•••  •••••••• 


Name  of  origanixation. 

Chamber  of  Commerce. 

Cotton  Exchange 

Bierchants'  KTohange........ 

lifilwaakee   Chamber   of 

Commerce. 
Mobile  Cotton  Exchange.... 

Mobile  Chamber  of  Com- 
merce. 
Merchants*  Krohange. ....... 

Chamber  of  Commerce. ...... 

City  of  New  London. 

Cotton  Krchange ............... 

Piodace  Exchange... 

Sugar  Ex^iange»....MM...M.. 

Cotton  Exchange 

Norfolk  and  Portemonth 

Cotton  Exchange. 
Board  of  Trade...MMM...M.M. 

Board  of  Trade.................. 

Board  of  Trade  and  Ex- 
change. 

PhiladeiifthiaMaritime  Ex- 
change. 

Coal  Exchange.....MM....M.M. 

Board  of  Trade................... 

Chamber    of    Commerce 

and  Board  of  Trade. 
Merohante'  Rxchange........ 

Society  of  Natural  History. 

Board  of  T^ade  and  dty 

ooanciL 
Chamber  of  Commerce...... 

SaTBiuiah     Cotton     Ex- 
change. 
Cotton  Exchange....*^...... 

Merdiants*  Exchange......... 

Citton  Exchange............... 

Mechanics*  Exchange.....^.. 

SainI  Pag  Chamber  of 

Commerce 
Toledo  Prodooe  Exchange 

\^*y  ...■■■..■ .........  ■ ... .. ...... ...... 

Chamber  of  Commerce...... 

wiyjr ...... .............................. 


Committees. 


B.  H.  T.  Adams,  Joseph  Cohn,  William 
Hunt. 

D.  P.  Hadden,  John  D.  Milburn,  J.  J. 
Freeman,  H.  A.  Hamilton,  M.  Gavin, 
James  Yonge,  L.  A.  Soarbroogh,  A.  A. 
Paton,  John  Orerlon  Jr. ,  B.  J.  Semmes. 

P.  Phillips,  John  Weller,  G.  H.  Peters. 

John  L.  Hathaway,  John  B.  Merrill,  Da* 
Tid  Vance. 

W.  H.  Gardner,  Adolph  Proskaner,  D. 
P.  Huger. 

Hon.  Peter  Hamilton,  W.  H.  Gardner, 
£.  O.  Zadek. 

J.  W.  Hopkins,  F.  D.  Hicks  (chairman), 
H.  W.  Orantland. 

Henry  G.  Lewis,  Johnson  T.  Piatt. 

James  Fitch,  George  T.  Marshall,  H.  S. 
Bartlett,  E.  A.  Delaney,  B.  M.  Walter- 
man,  Leonard  Smith. 

James  A.  Benshaw,  chairman:  J.  L. 
McLean.  R.  8.  Day,  J.  P.  Dobbins. 

J.  T.  Brodnax,  H.  J.  Roman,  C.  H.  Al- 
len. 

J.  Barkley,  B.  M.  King,  W.  B.  Bloom- 
field.  P.  Lananx,  W.  Henderson. 

Waiter  T.  Miller,  James  F.  Maury,  Will- 
iam P.  Campbell. 

John  N.  Vangnan,  Adam  Tredwell. 

C.  F.  Ctoodman,  F.  Rosewater,  G.  C. 
Ames,  Thomas  Gibson,  Joseph  Barker. 

J.  L.  McWhorter,  A.  8.  Failing,  W.  R. 

Hosmer. 
Hon.  S.  C.  Cobb,  Hon.  L  M.  Tarble,  H. 


Charles  Gibbons,  Jr.,  William  A.  Piatt, 

J.  E.  Morse.  

Richard  Barrows,  M.  E.  Lynn,  John  W. 

Risher. 
C.  H.  Farley,  M.  N.  Rich,  William  Sen- 

ter. 
Rev.  Dr.  George  H.  Atkinson,  E.  H. 

Page,  George  u .  Himes. 
John  Siddons,  H.  8.  Hebard,  George 

Schofield. 
Dr.  G.  W.  Barnes,  Dr.  H.  W.  Gould,  C.  J. 

Fox. 
J.O.   Moss,  C.N.  Ryan,  R.  a  Hubbard. 


William  L.  Merry,  Jacob  S.  Tabor,  W. 

W.Dodge. 
aM.  Hoist,  A.  L.  Hartridge,  J.  J.  Wilder. 

H.  R.  Johnston,  R.  E.  Jacobs,  Henry  Flor- 

sheim. 
M.  M.  McKeen.  C.  L.  Csse,  H.  B.  Jenk- 
ins. James  E.  Bhrthe,  J.  P.  Burdean,  R. 

E.  M.  Bain,  F.  E.  KauAnan. 
R.  B.  Whittemore,  Henry  Dureker,  Chas. 

Bienonstock,  William  Mathews,  C.  A. 

Lawton,C.  W.  Simmons. 
Daniel  Eyans,  Anthony  Ittnes,  P.  O.  P. 

Feedermann,  Thomas  IQch,Thomas  F. 

Hayden. 
R.  O.  Sweeney,  Rer.  Darid  Breed,  M.  N. 

Eellog. 
W.  T.  Carrlngton,  Frank  I.  Tonn^,  W. 

Cummings. 
Thomas  Mount,  Dr.  G.  W.  Howard,  J.  D. 

Tinney. 
F.  W.  Kerchner,  George  Harriss,  William 

L.  DeBosset. 
J.  C.  McVay,  chairman,  president  First 

National  Bemk;  A.  W.  Barber,  H.  G. 

Clark. 


APPENDIX    12. 

ANNUAL  REPORT  OF  THE  OFFICER  IN  CHARGE  OF  THE  STATIONS  DI- 
VISION 

Signal  Officb,  Wab  Depabthent, 

Waahington  C%,  June  80, 188S. 

Sib:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  the  Stations  Di- 
vision daring  the  year  ending  this  day: 

Owing  to  the  extension  of  the  varioos  branches  under  the  supervision  of  the  Stations 
Division,  the  importance  and  amount  of  the  work  acoomplished  during  this  year  have 
been  in  excess  of  that  in  any  previous  year. 

The  routine  duties  in  the  several  subdivisions  have  been  caref\illy  and  accurately  per- 
formed and,  notwithstanding  that  the  clerical  force  has  been  reduced  by  four  men,  owing 
to  the  untiring  perseverance  of  the  men  on  duty  in  the  division  everything  has  been  kept 
up,  and  the  routine  work  is  fairly  well  up  to  date. 

So  many  requests  for  meteorological  data  have  been  received  from  boards  of  trade,  cot- 
ton exchMiges,  corporations,  and  Ixom  other  bureaus  of  the  Government  and  the  Missis- 
sippi River  Commission,  as  well  as  for  use  in  court,  for  publication.  Sec,  Sec,  that,  had  all 
applications  beenfovorably  acted  upon,  at  least  ten  clerks  would  have  been  k^t  constantly 
occupied  in  compiling  the  information  from  the  records  at  this  office.  Consequently 
many  persons  had  to  be  refused,  and  yet  during  the  year  the  time  consumed  in  prepar- 
ing data  for  purposes  not  connected  with  the  Signal  Service  was  equal  to  the  work  of 
one  clerk  for  three  hundred  and  flfty-five  days. 

The  river  system  has  been  enlarged,  and  new  points  of  observation  established  at  places 
selected  by  those  most  interested  in  river  navigation,  and  reports  of  sudden  rises  axid  floods 
have  been  teleghiphed  and  spread  broadcast  over  the  area  likely  to  be  overflowed  or 
damaged  in  any  way  by  high  water.  Much  more  could  have  been  done  in  this  direction 
if  sufficient  means  for  the  purpose  had  been  at  the  disposal  of  the  Service. 

Many  river-^uges  have  been  erected  and  replaced,  but  I  regret  to  say  that  many  others 
could  not  be  given  the  attention  their  importance  demanded,  owing  to  the  fact  that  the 
appropriation  was  insufficient.  River  observations  are  now  taken  at  95  regular  and  spe- 
cial stations. 

The  appropriation  for  this  service  for  the  fiscal  year  ending  June  30, 18d6,  was  not  suf- 
ficient to  meet  all  the  needs  of  this  branch  of  the  service  during  that  year,  but  in  spite  of 
this,  valuable  warnings  were  given  to  all  flood-threatened  districts,  and,  as  a  result,  a  vast 
amount  of  property  was  sav^ 

This  work  has  proven  to  be  of  great  value  to  the  people  living  near  our  great  riveis, 
and  its  extension  to  the  smaller  streams  of  the  country,  particularly  on  the  Gulf  and 
Atlantic  seaboards,  is  loudly  demanded  by  the  people  who  have  suffered  from  floods  in 
those  districts;  but  this  is  utterly  impracticable  without  increased  appropriations. 

The  cotton  service  has  been  continued  as  heretofore,  but  here  again  lack  of  money  has 
caused  serious  embarrassment  and  prevented  any  great  enlargement  of  the  system.  The 
period  of  observations  had  to  be  shortened  ten  days  in  order  to  provide  for  the  payment 
of  the  special  observers.  Petitions  and  memorials  from  cotton  exchanges,  boards  of 
trade,  Sus.,  and  prominent  business  men^  asking  for  the  extension  of  this  service  on  a 
basis  of  two  hundred  and  fifty  stations  (payment  by  the  United  States  of  telegraphic 
lolls  and  compensation  of  observers  at  50  cents  per  day)  have  been  received  and  esti- 
mates in  accordance  with  these  recommendations  submitted,  but  it  is  doubtflil  whether 
■Congress  will  allow  any  increase.  One  hundred  and  fifty-five  stations  are  now  taking 
jftud  telegraphing  these  reports  over  the  telegraph  lines  of  railroads,  who  give  this  serv- 
ice free  of  charge  to  the  Government;  but,  while  the  establishment  and  nuuntenance  of 
-the  cotton-region  reports  has  given  very  valuable  information  to  the  people  engaged  in 
the  cotton  tnMie,  it  has  also  tausht  them  how  much  more  valuable  the  results  would  be 
if  more  reliable  and  complete  data  could  be  obtained.  Any  increase  is,  however,  im- 
fKJSsible  without  laigely  increased  appropriations,  so  that,  by  paying  for  takinff  the  ob- 
flervations  and  for  the  telegraphic  service,  reliability  and  promptness  would  he  made 
certain. 
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The  system  of  caationary  wind  signals  has  received  mnch  attention  this  year,  and  it 
been  changed  and  greatly  improved.  While  the  new  signal  displays  are  yet  only 
tentative,  observers  and  shipping  men  generally  agree  that  great  advantages,  unknown 
to  the  old  style,  will  accme  from  the  new.  The  display  of  caationary  wind  signals  is 
now  made  at  one  hundred  and  sixteen  points  on  the  seaboard  and  great  lakes. 

The  weather  and  temperature  display  inaugurated  last  year  1ms  met  with  marked 
success  and  seems  to  meet  the  popular  wants  in  every  way.  The  display  is  now  made 
in  three  hundred  and  fifteen  cities  and  towns  in  the  United  States.  At  least  an  equal 
number  of  places  have  applied  for  the  daily  weather  predictions,  which  could  not  be 
famished  for  the  reascm  thisit  this  office  had  no  money  at  its  disposal  to  pay  for  the  tele- 
grams. At  all  places  where  these  signals  are  displayed  the  flags  are  purchased  from  pri- 
irate  fonds  subscribed  for  the  purpose.  It  is  estimated  that  several  millions  of  people 
liave  been  directly  benefited  during  the  year  by  the  display  of  these  daily  forecasts. 
This  office  has  received  over  fifteen  hundred  communications  on  the  subject,  all  of  which 
testified  to  their  great  value  to  the  general  public. 

In  addition  to  the  three  hundred  and  fifteen  towns  to  which  the  messages  are  sent  there 
is  a  vast  number  of  villages  and  cities  that  receive  this  information  through  the  medium 
of  the  presSj  the  railroads,  and  the  telephone  companies,  many  of  whom  post  indioitions 
daily  at  their  stations.  In  many  cases  also  the  mails  are  used  to  transmit  this  informa- 
tion. 

The  cold-wave  signal  system  has  continued  to  grow  in  public  favor,  and  many  and 
iavcnable  comments  have  been  made  by  those  whose  property  has  been  saved  by  the 
timely  warnings.  Bo  flattering  have  been  the  reports  on  this  subject,  so  great  the  value 
of  the  property  saved  by  them,  and  so  numerous  have  been  the  requests  for  these  wam- 
ingps  of  approaching  cold  weather,  that  the  office  cannot  but  consider  the  cold-wave  sys- 
tem as  one  of  the  most  important  adjuncts  of  the  Signal  Service.  Two  hundred  and 
eighty-nine  cities  and  towns  now  receive  the  benefit  of  these  warnings,  and  as  the  press, 
the  ndlroad,  telegraph,  and  telephone  companies  distribute  these  warnings,  it  is  esti- 
mated that  at  least  fifteen  millions  of  people  have  received  and  been  benefited  by  them. 

Appendices  (consisting  of  valuable  meteorological  tables  and  reports)  are  in  course  of 
pfreparation  for  the  anniud  report,  none  of  which  could  be  omitted  without  ixuustioe  to 
the  service. 

In  the  face  of  reduced  appropriations,  which,  if  continued,  threaten  in  the  near  fiiture 
to  hadly  cripple  this  service,  its  field  of  usefulness  has  constantly  widened  and  its  work 
increased  day  by  day  until  it  stands  at  present  the  only  institution  of  its  kind  in  the 
world  that  by  its  work  saves  to  the  people  who  receive  its  benefits  annually  more  than 
its  cost  to  the  Government  a  hundred-fold.  The  vast  commercial,  shipping,  and  agri- 
cultural interests  of  this  country  demand  that  its  scope  be  greatly  enla^^;  and  to  this 
is  added  the  voice  of  humanity,  for  its  work  ^ften  results  in  the  saving  of  human  lif^ 
Very  respectfully,  your  obedient  servant, 

F.  R.  DAY, 
Second  Lieutetw^l   9<pnal  Corps^  U.  8.  Army, 

The  Chisf  Signal  Officsb  of  the  Abmy, 


APPENDIX  13. 

ANNUAL  BEPOUT  OF  THE  OFFICER  IN  CHABQE  OF  THE  TELEGRAPH  DI- 
VISION. 

The  r^^ar  tri-daily  cipher  weather  reports  were  received  daring  the  year  over  the 
wireeof  the  Western  Union,  International  Ocean,  Florida,  Golf  CToast,  and  Northwestern 
Telegraph  Companies. 

One  million  seven  hundred  and  seventy-five  thousand  cipher  words  of  weather  reports 
were  received  at,  and  sent  from,  this  office  during  the  year.  Eighty  thousand  five  hun- 
dred and  ninety  telegrams  other  than  weather  reports  were  sent  and  received  during  the 
same  period. 

UNITED  STATES  MILITABY  TELEOBAPH  LINES. 

There  were  in  operation  at  the  beginning  of  the  year  2,781  miles  of  military  telegraph 
lines  under  the  control  of  the  Chief  Signal  Officer,  with  seventy-seven  offices  at,  or  in 
coimection  with,  military  posts  on  the  frontier,  and  operated  with  a  few  exceptions  by 
enlisted  men  of  the  Signal  Corps. 

These  lines  were  distributed  among  the  several  departments,  as  follows: 


Beffinninff 
ofjrear. 


End  of  year. 


Department  of  Dakota 

Department  of  the  Missouri 

Departments  of  the  Columbia  and  OUifomia.......... 

Department  of  Texas^ ..., «. « « 

Department  of  the  Platte 


»»■— e  •••••  »•••••  •••••••••••■••• 


•*••••••••••••••••••••«•••••*•••••••••  •••••••• 


Total. 


>•■>■  ■•  •••••••  ••  •  »■>•>» 


♦■•ee  *•••—••♦■>»>»«• 


JCtdec. 


7« 
082 

444 

610 

124 

85 


2,485 


No  new  lines  were  built  except  to  shorten  the  existing  line  connecting  Fort  Totten, 
Dak.,  with  the  commercial  wires.  In  this  case  a  line  7  miles  long  was  built  from  La- 
kota,  Dak.,  to  a  point  on  the  old  Larimore  line,  about  35  miles  from  Fort  Totten,  and 
the  line  east  of  that  point  abandoned  and  sold.  The  new  connection  was  completed  Oc- 
tober 20,  1885,  reducing  the  distance  from  the  poet  to  the  transfer  office  to  42  miles, 
against  68  miles  by  the  old  route. 

The  line  between  Forts  Yates  and  Sully,  Dak.,  123  miles  long,  was  abandoned  during 
September,  1885,  and  sold  at  public  auction.  Tliis  line  stood  in  need  of  extensive  re- 
pairs, which  its  small  inadue  to  military  interests  did  not  Justify  the  expense  of,  as  both 
posts  have  independent  telegraphic  outlets. 

It  having  been  found  impossible  to  maintain  the  long  span  across  the  Missouri  Eiver 
between  Fort  SuUy  and  Bennett,  Dak. ,  and  there  beingin  the  opinion  of  the  Department 
Commander  no  urgent  necessity  for  maintaining  a  line  between  those  posts,  the  propo- 
sition to  build  a  new  crossing  and  make  other  necessary  changes  was  not  carried  into 
effect.    The  line  was  formally  abandoned  in  October,  1885,  and  sold  at  auction. 

The  abandonment  of  the  post  of  Fort  Lapwai,  Idaho,  by  the  military  forces  rendered 
the  further  maintenance  of  the  telegraph  line  from  that  post  to  Dayton,  Wash.,  unnec- 
essary. It  operation  was  discontinued  November  30, 1885,  and  the  line  sold  at  auction 
January  16,  1886. 

The  last  abandonment  of  lines  during  the  year  was  made  June  30,  1886,  when  the  op- 
eration of  the  line  between  Fort  Stockton  and  Davis,  Tex.,  was  discontinued  inxionse- 
quence  of  the  abandonment  of  the  post  of  Fort  Stockton.  The  iron  poles  in  use  on  that 
section  will  be  recovered  and  the  remaining  material  sold  at  auction. 

180 


REPORT   OF   THE   CHIEF   SIGNAL   OFFICER.  181 

To  sum  up:  There  were  in  operation  at  the  beginniDg  of  the  year  2,781  miles  of  line; 
new  linee  bailt  daring  the  year,  7  miles;  abandoned,  303  miles;  leaving  2,485  miles  in 
operation  at  the  present  date. 
The  following  is  a  brief  description  of  the  lines  in  the  several  departments : 
D^ariaient  of  Dakota, — The  lines  are  operated  as  detached  sections  under  the  super- 
vision of  the  chief  operators.  The  Bismarck  section,  55  miles  long,  affords  telegraphic 
communication  with  Forta  Abraham  Lincoln  and  Yates.  It  is  in  gm>d  condition  and  has 
wOTked  with  a  total  interruption  of  but  nine  days  for  the  entire  year. 

The  Fort  Maginnis  section,  367  miles,  extends  from  Glendive,  Mont.,  to  Fort  Magin- 
niOy  via  Fort  Buford  and  camp  on  Poplar  River.  The  line  has  worked  remarkably  well, 
coiuridoring  the  rough  and  desolate  country  throush  which  most  of  it  passes,  and  the 
great  length  of  the  repair  sections.  A  few  new  poles  and  the  resetting  of  some  old  ones 
will  iDsep  this  section  in  good  condition  for  another  year. 

The  Fort  Assinaboine  section,  208  miles,  connects  Forts  Assinaboine,  Benton,  and 
Shaw  with  the  commercial  lines  at  Helena,  and  is  much  employed  for  commercial  as 
well  as  military  bosmess.  The  total  interruption  due  to  breaks  and  other  causes 
amounted  to  twenty-nine  days  and  thirteen  hours  for  the  entire  year.  The  projected 
constraetion  of  raiboads  and  private  lines  will  probably  lead  to  the  sale  of  this  section 
at  an  early  date. 

The  Fort  Custer,  Fort  Totten,  Fort  Sisseton,  and  Fort  Meade  sections  are  short  lines 

connecting  each  post  with  the  nearest  commercial  office;  the  last-named  two  are  equipped 

with  telephones.    The  change  made  on  the  Fort  Totten  line  has  already  been  referred  to. 

Departmeni  of  the  Missouri. — The  several  detached  sections  in  this  department  are  as 

follows: 

The  Indian  Territory  section,  438  miles,  extends  from  Dodge  City,  Kans.,  to  Henri- 
etta, Tex.,  and  ftimishes  telegraphic  outlets  to  the  posts  at  Fort  Supply,  Fort  Elliott, 
Ctotonment,  Fort  Reno,  and  Fort  Sill.  The  militaiy  necessity  for  this  line  was  well 
illustrated  last  summer  during  the  Indian  and  cattle  troubles.  The  line  has  worked 
with  litUe  more  than  ordinary  interruptions — such  as  all  telegraph  lines  are  liable  to — 
and  as  it  has  an  outlet  at  each  end,  there  has  been  very  little  delay  of  business  on  ac- 
count of  breaks.  Very  extensive  repairs  were  made  to  the  entire  section  by  troops  from 
the  several  posts  under  the  supervision  of  the  general  repairman,  resulting  in  the  erecr 
tson  of  a  large  number  of  iron  poles  in  tiie  place  of  the  wooden  ones,  and  the  construc- 
tion of  more  durable  spans  across  rivers.  It  is  proposed  to  gradually  replace  all  wooden 
poles  with  iron  ones  on  this  section.  The  greater  part  of  the  line  in  Kansas  runs 
through  lands  which  have  been  fenced  in  during  late  years,  and  it  will  be  necessary  to 
move  the  line  so  it  can  be  patrolled  without  difficulty. 

Tlie  Fort  Stanton  section,  108  miles,  is  in  excellent  repair,  and,  with  the  exception  of 
26  mUes,  built  entirely  of  iron  poles.  About  six  hundred  of  the  latter  were  put  in  dur- 
ing the  past  year,  and  the  whole  section  received  general  repairs  on  two  occasions.  Most 
of  the  remaining  wooden  poles  are  of  good  quality  cedar,  and  will  last  some  time  longer. 
Inm  poles  will  eventually  be  used  on  the  whole  section.  The  total  number  of  days  on 
which  the  line  was  interrupted  from  all  causes  was  nineteen. 

The  Fort  Bridger  section,  10  miles,  was  entirely  rebuilt  with  iron  poles  during  No- 
vember, 1885,  and  is  in  exccdlent  condition. 

The  Fort  Union,  Fort  Wingate,  Fort  Lewis,  and  Unoompahgre  sections  are  short  lines, 
some  of  them  equipped  with  telephones,  and  connect  these  posts  with  the  nearest  rail- 
road telegraph  offices.  No  commercial  business  is  carried  over  these  lines,  and  their 
local  management  is  in  the  hands  of  the  post  commanders. 

Depariwient  of  the  Columbia  and  California, — The  lines  in  these  departments,  excepting 
tiie  ^okane  FaUs  section,  met  with  fluent  interruptions  during  the  past  winter,  due 
partly  to  severe  storms  and  high  tides,  and  partly  to  the  manner  of  their  construction. 
The  Fort  Klamath  section,  233  miles,  extends  fh)m  Ashland,  Oreg.,  via  Fort  Klamath, 
Oreg.,  to  Fort  Bid  well,  Cal.,  and  for  a  distance  of  138  miles  runs  tluough  a  densely  tim- 
ber^ mountainous  country,  where  the  wire  had  to  be  strung  on  trees  for  long  distances. 
Forest  flres,  high  winds,  and  fidling  timber  cause  ftequent  damage  to  the  line  and  make 
this  the  most  difficult  section  to  keep  in  repair.  Strong  details  ftom  Forts  Klamath  and 
^dwell  made  extensive  general  repairs  on  several  occasions  during  the  year,  but  nothing 
could  be  done  with  the  means  at  command  to  remove  the  natural  defects  and  obstacles 
of  a  line  through  such  a  country.  The  alMmdonment  of  Fort  Klamath  as  a  military 
poet  on  June  30,  will  still  further  increase  the  difficulty  of  keeping  this  line  in  repair, 
Dot  the  line  will  have  to  be  maintained  in  the  best  manner  possible,  as  it  furnishes  the 
only  outlet  for  Fort  Bidwell. 

The  Fort  Canby  section,  23  miles,  including  5  miles  of  cable,  worked  well  until 
November,  when  the  line  on  the  Washington  Territory  side  of  the  Columbia  River  was 
almost  completely  wrecked  by  high  winds  and  washouts.  A  continuance  of  bad  weather 
during  the  winter  caused  many  interruptions,  principally  due  to  the  washing  away  of 
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the  beach  near  Scarboro  Head.    Work  is  now  in  progress  moving  that  part  of  tb  e  line 
back  from  the  beach  and  ont  of  the  reach  of  storm  tides. 

The  Cape  Flattery  section,  60  miles,  extends  from  Port  Angeles,  Wash.,  to  Tatoosh  Isl- 
and, Wash. ,  a  cable  2  miles  long  connecting  the  island  with  the  mainland.  This  line  also 
rnns  through  a  densely-wood^  wilderness,  and  is  therefore  snlijeet  to  many  inteamp- 
tions,  which,  however,  can  always  be  promptly  repaired  from  the  intermediate  repair 
stations. 

The  Fort  Canby  and  Cape  Flattery  sections  are  of  great  valne  to  commercial  interest 
in  reporting  the  arrival  and  departure  of  vessels. 

The  Spokane  Falls  section,  91  miles  long,  connects  the  posts  of  Fort  Coeur  d' Alene,  Idaho, 
and  Fort  Spokane,  Wash.,  with  the  transfer  office  at  Spokane  Falls.  This  section  ha» 
worked  well  and  with  but  very  few  interruptions,  and  is  generally  in  good  condition.  A 
large  portion  of  the  line  west  of  Spokane  Falls  runs  mrough  fenced-in  lands,  which 
greatly  impedes  the  making  of  necessary  repairs.  It  is  proposed  to  move  that  part  of 
the  line  so  as  to  follow  the  new  stage  road.  The  necessary  poles  and  material  are  now 
being  collected  for  this  purpose. 

The  San  Francisco  harbcw  line  and  cables  connect  the  division  headquarters  at  the 
Presidio  with  Alcatraz  and  Angel  Islands,  and  with  the  posts  of  Fort  Mason  and 
Fort  Winfield  S(x>tt.  The  submarine  cable  between  the  Presidio  and  Alcatraz  Island, 
which  on  December  31, 1884,  was  for  the  second  time  broken  by  a  ship's  anchor,  waS' 
recovered  and  relaid  from  Fort  Mason  during  the  following  September,  a  want  of  funds, 
preventing  earlier  action.  At  the  same  time  the  surplus  cable  on  hand  was  laid  from 
Angel  Island  across  Raccoon  Strait  to  Point  Tiburon,  where  connection  was  made  with 
the  Western  Union  wires.  This  secured  a  second  means  of  communication  with  the 
islands.  On  March  26, 1886,  the  Alcatraz  cable  was  for'  the  third  time  broken  by  an 
anchor,  making  it  evident  that  a  direct  cable  between  Alcatraz  and  the  mainland  cannot 
be  maintained^  It  is  now  proposed  to  relay  this  cable  lh>m  Fort  Winfield  Scott  to  Lime 
Point,  and  build  a  land  line  thence  to  Point  Tiburon,  thus  securing  direct  connection 
with  Angel  and  Alcatraz  Islands,  via  the  cables  from  Point  Tiburon  to  Angel  Island, 
and  from  the  latter  to  Alcatraz  Island. 

Department  of  Arizona, — Lieut.  R.  B.  Watkins,  Signal  Corps,  has  remained  in  charge 
o/  the  lines  in  this  departanent  during  the  year,  and  reports  that  all  sections  have  been 
kept  in  exceptionably  good  condition  at  a  very  small  expense,  and  that  the  department 
and  post-commanders  are  entirely  satisfied  with  the  efficiency  of  the  military  telegraph. 
Every  mile  of  line  on  both  the  Prescott  and  Fort  Apache  sections  was  gone  over  and  thor- 
oughly repaired  during  the  year.  More  than  600  iron  poles  and  400  wooden  poles  were 
erected,  and  hundreds  of  wooden  poles  reset. 

The  Fort  Apache  section  is  216  miles  long,  and  extends  from  Fort  Apache  to  Fort  Bowie^ 
Ariz.,  with  offices  at  Fort  Thomas,  San  (^rlos  Agency,  Fort  Grant,  and  Willcox,  Ariz. 
Owing  to  the  great  military  importance  of  this  line  during  the  Apache  Indian  troubles,, 
the  department  commander  recommends  the  construction  of  an  additional  outlet  from 
Fort  Apache  to  Holbrook,  Ariz.  This  line  can.be  built  from  material  on  hand,  if  troop» 
can  cut  the  poles  and  do  the  other  necessary  labor. 

The  Prescott  section,  280  miles  long,  extends  from  Ash  Fork  to  Maricopa,  Ariz. ,  and 
affords  a  telegraphic  outlet,  at  either  end,  to  department  headquarters  at  Whipple  Bar- 
racks, and  to  Forts  Verde  and  McDowell. 

Both  sections  are  largely  built  of  iron  poles,  and  are  in  excellent  condition. 

Two  short  telephone  lines,  operated  by  the  post  authorities,  connect  Forts  Lowell  and 
Hnachuca  with  the  nearest  railroad  offices. 

Department  of  Texas. — The  two  sections  in  this  department  were  under  the  control  of 
the  chief  operators  until  June  1, 1836,  when  Lieut  L.  E.  Sebree,  Signal  Corps,  assumed 
charge  of  them. 

The  Brownsville  section,  100  miles,  extends  frt>m  Rio  Grande  City,  along  the  Rio- 
Grande  River,  to  Brownsville,  Tex.,  and  connects  Fort  Brown  with  Fort  Ringgold,  and 
with  the  snbposts  at  Edinburg  and  Santa  Maria.  This  line  is  almost  entirely  on  iron 
poles  and  has  worked  satisfiKtorily  during  the  year.  A  general  repair  party  will  give 
it  a  thorough  overhauling  during  the  present  summer. 

The  Fort  Davis  section,  up  to  June  30, 1886,  connected  Forts  Stockton  and  Davis  witl^ 
the  transfer  office  at  Mar^,  Tex.,  a  total  distance  of  97  miles.  The  abandonment  of  the 
line  from  Fort  Stockton  to  Fort  Davis  on  June  30,  already  referred  to,  reduces  the  length 
of  this  section  to  22  miles,  all  of  which  is  on  iron  poles  and  in  excellent  condition. 

A  short  line,  operated  by  a  Signal  Corps  man,  connects  department  headquarters  witb 
the  Western  Union  office  at  San  Antonio. 

Department  of  the  Platte, — ^The  line  from  Fort  Robinson,  Nebr.,  to  Fort  Laramie,  Wyo.^ 
is  the  only  military  line  in  this  department  that  is  operated  by  the  Signal  Servide. 
It  is  in  excellent  condition  and  has  worked  throughout  the  year  with  but  very  few  inter* 


REPORT   OF   THE   CHrEF   SIGNAL   OFFICER.  183 

roptioDis.  The  completion  of  the  railroad  wires  to  and  beyond  Fort  Robinson  will  per- 
mit of  the  abandonment  of  this  section  at  an  early  date. 

Mention  was  made  in  the  last  annual  report  of  the  proposed  construction  of  two  new 
lines  of  telegraph  daring  the  coming  fiscal  year,  viz. :  From  Fort  Gaston,  Cal.,  to  Mad 
RiTer,  Gal. ;  and  from  Fort  Halleck  to  Halleok  Station,  Ney. ;  but  Ckingress  having  failed 
to  an>iopriate  the  money  for  this  purpose,  no  action  can  be  taken  at  present 

The  total  receipts  itom  tolls  for  commercial  messages  transmitted  over  the  military 
telegmph  lines,  during  the  year  amounted  to  $13,203.81 ;  in  addition  $22,324.31  was  col- 
lected at  military  offices  for  tolls  due  the  connecting  commercial  lines. 

THE  SBA-CX>A8T  TELEQBAPH  LINES. 

Owing  to  the  very  small  appropriation  available  during  the  year  for  the  sea-coast  lines, 
nothing  oould  be  done  towards  rebuilding  those  sections  on  the  New  Jersey  and  NorUi 
Girolina  coasts  which  had  become  unserviceable  from  age  and  other  causes.  The  lines 
between  €!ape  Henlopen,  DeL,  and  Chincoteague,  Va.;  Norfolk,  Ya.,  and  Kitty  Hawk, 
K.  C,  and  between  Wilmington  and  Smith ville,  N.  C,  were  maintained  in  opera- 
tion tarou^ont  the  year.  Direct  communication  between  Kitty  Hawk  and  Wilming- 
ton had  already  ceoMd  since  March  3,  1885,  owing  to  a  break  in  the  Hatteras  cable, 
and  daring  April,  1886,  the  repair  of  the  land  lines  between  those  points  had  also  to  be 
suspended  for  want  of  fhnds.  The  Great  Egf^  Harbor  (N.  J. )  cable  broke  on  September  6, 
1885,  disraptinl;  communication  between  the  two  most  important  offices  on  that  line, 
and  as  there  was  no  money  to  make  repairs,  the  entire  line  from  Bamegat  City  to  Cape 
May,  N.  J.,  was  provisionally  turned  over  to  the  Life-Saving  Service  for  use  as  a  tele- 
phone line. 

The  Block  Island  cable  broke  October  14,  1885,  and  although  an  urgent  deficiency  ap- 
pro(»iation  of  $5,000  was  made  by  Congress  to  repair  it,  its  condition  was  found  to  be 
Bueh  that  nothing  short  of  a  new  cable  can  restore  communication. 

The  <mly  addition  to  the  sea-cosst  lines  during  the  year  was  the  construction  of  a  line 
of  telegraph  and  submarine  cables  connecting  the  island  of  Nantucket  with  the  mainland 
via  Martha's  Vineyard.  The  cables,  23  miles  in  length,  were  laid  in  November,  1883, 
and  the  limd  lines  completed  on  April  30,  1886.  Galvanized  iron  poles  were  used  for  the 
latter,  and  a  double  wire  was  strung  on  both  islands  to  permit  communication  by  tele- 
phrae  as  well  as  by  Morse  instruments.    The  total  length  of  line  and  cables  is  61  miles. 

BEPOBT  ON  FROST  WABNIXGS.  . 

Annual  report  of  telegraph  diyision,  18S^*86. 

The  system  of  special  frost  warnings  for  the  benefit  of  tobacco,  cranberry,  sugar,  and 
fniit  growing  districts  was  continued  in  operation  as  oiganized  in  1882. 

Upon  the  urgent  application  of  cranbency  growers  a  new  district  was  added,  with 
^lUwaukee  as  the  center  of  distribution,  covering  the  cranberry  marshes  in  the  central 
oonnties  of  Wisconsin,  where  some  10,000  acres  of  marshes  are  under  cultivation,  pro- 
ducing an  average  annual  crop  of  60,000  barrels,  valued  at  from  $7  to  $10  per  barrel. 

The  greatest  enemy  to  the  cranberry  plant  is  frost.  Various  methods  have  been  tried 
to  protect  the  plant,  but  the  only  successful  one,  and  the  one  now  generally  applied  by 
all  the  large  growers,  is  to  flood  the  marshes  to  the  depth  of  several  inches  and  keep  the 
water  in  motion.  A  minority  of  the  cranberry  marshes  in  the  country  can  be  thus  pro- 
tected if  the  grower  has  from  ten  to  twelve  hours'  notice  of  approaching  frost.  But  as 
this  precaation  involves  more  or  less  expense,  trouble,  and  loss  of  time,  especially  dur- 
ing tlie  picking  season,  it  is  necessary  to  use  great  caution  in  making  frost  predictions  for ' 
the  benefit  of  this  industry.  An  unnecessary  alarm  may  also  exhaust  the  water  in  the 
reservoirs  which  would  be  needed  for  a  subsequent  occasion  of  real  danger.  The  large 
producers  durfaig  the  season  of  danger  keep  some  one  constantly  on  duty  at  the  sluices, 
who,  by  observing  the  temperature  and  noting  conditions  favorable  to  frost,  can  often 
anticipate  the  danger  by  flooding  the  meadows.  To  such  the  frost  warnings  issued  from 
this  office  are  of  special  value,  since  they  are  generally  in  advance  of  local  indications  of 
approaching  frost,  and  by  putting  the  grower  on  his  guard  cause  him  to  watch  his  own 
inrtruments  more  closely  to  determine  whether  or  not  the  danger  is  imminent  for  his 
own  particular  locality. 

The  entire  frost- warning  system  now  embraces  twenty-seven  centers  of  distribution  to 
whidi  the  warnings  are  sent  from  this  office,  and  eight  hundred  and  twenty-two  frost 
stations  where  the  warnings  are  bulletined  and  otherwise  disseminated  as  soon  as  received 
from  the  centers.  With  the  ready  and  efficient  co-operation  of  the  railroad  and  telegraph 
companies  a  system  of  telegraphic  circuits  has  been  established  for  each  center,  by  means 
(^  which  the  warnings  can  be  distributed  with  the  least  possible  delay.    The  great 
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drawback  lies  in  the  &ct  that  rapid  distribnUon  is  necessarily  limited  to  points  at  or 
netfr  telegraph  stations,  bat  it  is  expected  that  with  the  growing  oigaaization  of  Slate 
weather  services  a  more  general  distribution  of  firoet  warnings,  by  means  of  signals  or 
by  conrier,  will  be  gradually  provided  for. 

llie  tobaooo-growing  districts  to  which  warnings  are  sent  are  located  in  the  western 
half  of  Massawisetts.  the  State  of  Conneoticnt,  a  portion  of  Southern  New  York,  the 
«astMn  hidf  of  Pennsylyania,  Central  Maryland  and  viiginia,  the  western  halves  of  North 
Carolina  and  Tennessee,  the  State  of  Kentucky,  Southern  Ohio  and  Indiana,  Eastern 
Missouri,  and  the-soothem  part  of  Central  Wisconsin. 

Cranberry  interests  are  protected  in  Central  Wisconsin,  in  Barnstable  County,  Mas- 
sachusetts,  and  along  the  OEunden  and  Atlantic  Railroad  in  New  Jersey. 

I^ost  warnings  for  the  benefit  of  sugar-growenare  distributed  in  Louisiana  from  New 
Orleans  as  a  center,  and  the  fruit-growers  of  Florida  receive  warnings  6om  Jacksonville 
andSanford.  Special  messages  are  also  sent  from  this  oflto  to  points  in  North  Carolina, 
South  Cuolina,  Tennessee,  and  Texas. 

There  is  relatively  but  little  data  on  hand  in  the  telegraph  division  from  which  to 
determine  the  actual  amount  of  benefit  derived  from  these  warnings;  but  it  is  known 
that  their  great  usefblness  is  generally  acknowledged,  and  that  with  increased  fiudlities 
for  distribution  and  a  wider  knowledge  of  the  svstem  by  those  whom  it  seeks  to  benefit, 
their  value  to  the  farmer  and  planter  will  be  immense.  Subjoined  are  some  extracts 
from  letters  by  fruit,  cranberry,  and  tobacco  growera  received  during  the  year: 

From  Mr.  J.  £.  Ingraham,  president  of  the  South  Florida  Railroad  Company: 

'Through  your  kindness  in  sending  us  frost  warnings  and  weather  bulletins  last  win- 
ter, there  were  no  doubt  many  thousand  dbllara'  wox^  of  fruits  and  vegetables  saved 
that  would  otherwise  have  been  destroyed.  *  *  *  On  the  8th  instant  (January, 
1886),  thirty-six  hours  before  the  late  freeze,  we  had  a  telegram  from  you,  as  follows: 
'Decidedly  colder  freezing  weather  to-night  in  Northern  Florida,  Alabama,  and  Tennessee, 
with  a  severe  cold  wave  which  will  overspmd  the  South  Atlantic  States  and  Florida 
during  Saturday,  and  on  Sunday  damaging  fhists  as  fiir  south  as  Tampa  fiay' — ^which 
was  promptly  bulletined  at  all  telegraph  stataons  on  our  line.''    *    *    * 

From  Mr.  G.  R.  Morrison,  of  Tomah,  Wis. : 

'It  would  be  a  difficult  matter  to  determine  to  an  accurate  degree  the  benefits  derived 
from  the  frost  warnings  issued  to  cranberry  districts  last  season.  *  *  *  It  is  safe 
to  say  that  not  less  thim  10,000  barrels  of  berries  were  saved  during  the  season  by  growen 
being  able  to  know  when  iiosts  would  occur.  A  failure  to  receive  notice  of  heavy  frost 
would  result  in  heavy  damage." 

From  Mr.  C.  L.  Waite,  of  Mather,  Wis.: 

*  *  «  i*  Messrs.  Hoffinan,  Brooks,  Janes,  and  othen  say  that  the  Signal  Service 
report  was  undoubtedly  a  benefit  Cannot  say  definitely  when  it  was  a  benefit,  but 
saved  their  entire  crops  at  several  different  times  last  year  from  heavy  fW)sts  (8,000 
barrels)."    ♦    ♦    ♦ 

From  Bir.  C.  E.  Moigan,  Madison,  Wis. :  , 

*  'The  warnings  proved  useful  on  my  marshes;  they  were  modified  by  our  hygrometers, 
which  we  found  a  great  aid  for  locality.  *  *  *  From  my  observation  and  consulta- 
tion with  growen  I  cannot  entertain  a  doubt  but  if  continued  tiie  service  will  become 
most  useful  to  the  State. '  * 

From  Mr.  A.  C.  Brooks,  of  Norway  Ridge,  Wis.: 

"The  frost  reports  were  of  great  vidue  to  the  cranberry  growers  of  this  locality.  Hav- 
ing the  report  of  the  fVost  saved  my  entire  stock  of  cranberries  last  season  (which  was 
2,100  barrels),  and  think  others  are  of  the  same  opinion." 

The  following  extract  fVom  a  letter  by  Mr.  A.  C.  MiUs,  of  the  Millsonia  marsh,  dated 
Madison,  Wis.,  March  23,  1886,  illustrates  the  difficulty  of  making  frost  predictions  for 
a  district  so  as  to  cover  every  locality  in  the  district,  viz. : 

"  The  frost  warnings  were  very  beineficial  where  parties  had  fiMdlities  for  fighting  fW)st 
In  my  own  case  the  predictions  did  not  come  true,  except  twice,  but  my  neighbors,  boUi 
southwest  and  northeast,  got  hurt  pretty  bad  three  or  four  times,  I  presume  the  reason 
was  because  there  was  more  fog  at  my  place. ' ' 

From  Mr.  L.  0.  L.  Eniffen,  of  Milwaukee: 

"We  received  the  frost  warnings  at  La&yette,  Monroe  County,  regularly.  *  ♦  ♦ 
We  flooded  the  Enifien  and  Stillwater  marshes  five  times^  before  picking.  Three  times 
there  were  inj  urious  frosts  when  warnings  were  sent  Of  the  severest  finest,  we  received  a 
warning  in  the  middle  of  the  warmest  afternoon  of  the  £Edl,  when  by  our  Judgment  we 
could  not  have  expected  ticoat  or  been  prepared.  In  this  case,  except  for  this  warning, 
we  might  have  lost  about  1,200  bushels  of  fine  cultivated  berries.  Mr.  Farrar,  of  La- 
fayette, had  a  large  amount  of  sorghum  cane  in  our  vicinity;  he  watched  the  signals 
and  smudged  his  cane  four  nights  to  save  it  The  last  time  the  signal  came  he  had 
burned  all  of  the  stumps  and  wood  gathered,  and  had  not  the  material  wherewith- to 
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protect  his  crop,  and  lost  it.    In  his  case  the  warnings  were  timej^y,  his  lack  of  prepara- 
tion being  the  only  difficulty.'' 

From  Mr.  Q.  B.  Sacket,  of  Berlin,  Wis. : 

''The  frost  warnings  were  of  |^reat  valae  to  me  last  fall,  and  also  to  a  number  of  other 
cranberry  growers  in  this  Ticinity.  *  *  *  Twice  during  last  September  the  warn- 
ings were  the  means  of  my  saving  by  water  at  least  $10,000  to  $15,000  worth  of  cran- 
berries. *  *  *  Should  say  that  any  year  when  there  is  an  avers^  crop  there  could 
be  saved  imy  one  night  $100,000  to  $150,000  worth  of  cranberries  on  the  marshes  in  this 
vicinity." 

From  Blr.  Polk  Prince,  of  Guthrie,  Ky.: 

*'  Your  frost  warnings  are  quite  a  benefit  to  tobacco  raisers.  It  has  been  a  very  great 
benefit  to  us  this  fall;  got  notice  in  time  to  save  remnant  of  crop  from  frost" 

From  Mr.  F.  S.  Adsmcis,  Henderson,  Ey. : 

"The  finost  warnings  sent  to  this  place  have  been  correct  in  every  instance  this  season. 
They  are  of  special  importance  to  the  tobacco  interests  in  this  locality,  Henderson  being 
the  center  and  market  of  one  of  the  largest  tobacco-growing  countries  in  the  world." 

From  Mr.  F.  J.  Garrott,  of  New  Providence,  Tenn.: 

''  I  was  able  by  your  frost  warnings  to  secure  all  my  crop  in  proper  time  without  dam- 
age, and  consider  them  valuable  to  the  former." 

The  above  represent  only  a  fewof  the  many  commendatory  reports  received  firom  plant- 
ers and  others  interested,  but  tiiey  sufficiently  indicate  the  vast  value  of  the  crops  that 
are  protected  by  the  present  frost-warning  service,  limited,'  as  it  is,  in  most  cases,  to  the 
immediate  vicinity  of  telegraph  stations.  The  expenses  are  trifling  in  comparison,  being 
confined  to  the  cost  of  the  telegrams  at  one-half  the  usual  Government  rates,  and  to  that 
of  the  blanks  on  which  to  bulletin  the  warnings.  It  would  be  impracticable  for  this 
office  to  provide  fbr  a  distribution  of  the  warnings  beyond  the  telegraph  and  railroad 
offices^  but  the  formation  of  local  organizations  for  this  purpose  should  be  encouraged. 
To  this  end  it  is  recommended  that  posters  be  prepared  and  widely  distributed,  explain- 
ing the  object  of  the  frost  warnings  and  the  manner  of  their  tele^phic  distribution,  and 
urging  upon  those  interested  the  importance  of  local  co-operation  in  our  efforts  to  give 
them  the  widest  possible  dissemination.  A  judicious  distribution  of  Signal  Service 
Notes  No.  Ill,  ''To  Foretell  Frost,"  especially  among  the  cranberry  growers,  is  also  rec- 
ommended. These  notes  will  prove  a  most  valuable  adjunct  to  the  growers,  local  ob- 
servations^ and  will  encourage  others  to  provide  themselves  with  hygrometers  as  a  means 
of  qualifyinff  the  general  predictions  sent  from  this  office. 

Bespectftuly  submitted. 

F.  E.  DAY, 
Second  Lieutenant,  Signal  Corps,  U,  S.  Army, 

Ofhcs  of  CHiEr  Signal  Officeb, 

Jultf  21, 1886. 


APPENDIX    14. 

ANNUAL  REPORT  OF  THE  PROPERTY  AND  DISBURSING  OFFICER. 

Signal  Office,  War  Depabtmxnt, 

Washington  City,  July  1, 1886. 

Sib:  I  have  the  honor  to  sabmit  the  following  statement  of  the  work  of  the  Property 
Division  for  the  fiscal  year  ending  Jane  30, 1886: 

PEBSONNEL. 

On  Jnly  1, 1885,  as  per  &  O.  Nos.  134  and  138,  A.  G.  0.,  1885,  I  relieved  Capt  a  M. 
Mills  as  Property  and  Disborsing  Officer  of  the  Signal  Service. 

SALES  OF  MAPS. 

One  hondred  and  ninety-one  dollars  and  eighty-nine  cents  have  been  received  daring 
the  year  fh>m  ssJes  of  maps  and  balletins,  as  allowed  by  the  act  of  Congress  approved 
March  30,  1874,  section  2^,  Revised  Statates. 

PAY  AOCX)UNTS  OF  THE  HEN. 

In  the  settlement  of  aocoantsroom,  the  pay  aoooants  of  the  entire  corps  have  been  ex* 
amined  and  prepared  for  settlement,  aggregating  15,830.aocoants. 

Under  instractions  No.  7,  S.  O.,  1886,  Second  Lieat.  J.  C.  Walshe  was  detailed  as 
mastering  officer,  and  to  him  the  examination  and  preparation  for  settlement  of  the  pay 
accoonts  of  the  corps  were  tamed  over. 

OTHER  ACXX>UNTS  SETTLED. 

The  namber  of  accoonts  growing  oat  of  the  disbarsements  of  the  regolar  appropriations 
expended  by  this  office,  settled  daring  the  year,  has  been  7,152,  making  an  average  nam- 
ber per  month  of  596  accounts.    This  was  caased  by  the  large  namber  of  stations,  and 
the  character  of  the  accoants  incurred  at  each;  they  being  for  small  items  of  rent,  hire, 
&c,  which  required  moathly  or  quarterly  settlements. 

IMPBOVED  MODES. 

The  improved  modes  of  administering  the  duties  of  this  division  inaugurated  by  my 
predecessor  have  continued,  together  with  some  changes  made  during  the  year  in  order 
to  make  the  accounts  more  explicit  and  technically  correct. 

It  is  thought  that  the  accounts  now  made  up  and  rendered  will  be  satis&otory  to  the 
accounting  officers  of  the  Treasury  Department,  and  stand  the  very  critical  scrutiny 
whidi  they  undergo. 

In  this  connection  I  would  state  that  no  report  has  been  received  from  the  Treasury 
Department  of  the  examination  of  the  accounts  of  Capt  S.  M.  Mills,  my  predecessor^ 
since  March,  1834,  inclusive,  and  no  report  whatever  has  been  received  as  to  the  result 
of  the  examination  of  my  accounts. 

Section  273  of  the  Revised  Statutes,  third  paragraph,  requires  the  Second  Comptroller 
to  report  to  the  Secretary  of  War  the  official  forms  to  be  used  in  the  different  offices,  for 
disbursement  of  public  money  in  said  offices,  and  the  manner  and  form  of  keeping  and 
stating  accounts  of  the  persons  employed  therein. 

The  Second  Comptroller,  so  far  as  this  office  is  concerned,  has  never  notified  to  us  the 
offidal  forms  to  be  used. 

HOW  PAYMENTS  ABE  MADE. 

One  of  the  reforms  instituted  by  my  predecessor  was  to  pay  all  vouchers  by  checks 
dmwn  to  order,  and  in  no  case  to  bearer,  that  mode  being  considered  the  safest,  not  only 
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in  inosmittiDg  mon^j,  bat  it  also  fVimiahed  aasoranoes  tliat  the  money  reached  the  per- 
8008  in  whose  names  the  checks  were  drawn  for  payment.  The  plan  has  proved  emi- 
nently satis&ctory. 

PUBCHASB  OF  INSTBUMENTS  BY  PBIVATB  PEBSONS. 

The  adnmtages'afforded  to  obtain  greater  accuracy  by  having  instruments  compared 
with  our  standards,  for  which  no  extra  charge  is  made,  still  continues  to  induoe  many 
poiTate  peisons,  institutions  of  learning,  &c.,  whose  voluntary  work  is  of  great  benefit 
to  this  service,  to  purchase  instruments  through  this  office,  and  during  the  year  there 
have  been  S^  instruments  of  various  kinds  purchased,  representing  a  total  cost  of 
$lJei07.25. 

These  transactions  have  no  connection  with  the  pablic  funds  disbursed  by  me;  this 
office  simply  acts  as  the  agent  of  the  manufacturer. 

INSTBUMENTS  PUBCHASED  FOB  OFFICIAL  USB  AND  ISSUED. 

One  thousand  two  hundred  and  fifly-one  instruments  of  various  kinds  have  been 
pnichased  during  the  year  for  the  use  of  this  service,  and  1859  instruments  have  been 
issued  d!noe  last  report. 

AVEBAGB  G06T  OF  MAINTAINING  STATIONS  OF  OBSEBVATION. 

The  average  oost  of  maintaining  each  station  of  observation  during  the  year,  including 
the  cost  of  printing  stations  and  additional  cost  of  life-saving  stations,  but  exclusive  of 
the  oost  of  telegraph  service,  and  the  pay  and  aUowanoesof  the  men  on  duty  at  each,  has 
been  $283.^ 

COBBESPONDENCE. 

The  total  number  of  letters  received  during  the  year  veas  42,376,  an  increase  over  last 
year  of  4,422  letters. 

The  total  number  of  letters  sent  was  41,721,  and  the  total  number  of  indorsements 
3,044,  being  an  increase  of  letteA  sent  of  8,725. 

Attention  is  invited  to  this  large  increase  of  correspondence,  which,  as  it  represents  the 
labor  performed  in  this  division,  fully  explains  why  I  have  on  several  occasions  made 
application  for  an  increase  in  the  clerical  force  of  the  division.  In  order  to  keep  the 
work  up,  it  requires  a  constant  strain  upon  every  one  connected  with  the  division. 

SHIPMENTS. 

In  the  paddng  and  shipping  room  there  were  14,672  distinct  shipments  made,  through 
the  Quartermaster's  Department,  by  mail  and  by  express,  vvith  but  few  losses. 

PACKAGES  BECEIYED. 

There  were  received  during  the  year  6,099  packages. 

MACHINE  SHOP. 

The  usual  quantity  of  work  has  been  done  in  the  machine  shop  in  the  manu&oture 
and  repair  of  meteorological  instruments  and  repairs  about  the  office. 

CABPENTEB  SHOP. 

The  canienter  shop  has  been  kept  busy  in  making  the  necessary  boxes  for  shipping 
snimdies,  &c,  and  Jobbing  and  repairs  about  the  office. 

Oel  October  7,  1885,  this  office  made  request  for  7,000  ftet  of  lumber  on  the  War  De- 
partment, to  be  paid  from  the  appropriation  **  contingent  expenses. '^  This  estimate 
was  returned  by  the  Secretary  of  War  with  the  information  that,  as  the  lumber  was  to 
be  used  lor  packing  signal  property  for  shipment  to  the  various  stations  in  the  field,  the 
impropriety  in  the  purchase  of  the  lumber  lor  such  purpose  from  the  contingent  appro- 
priation was  evident,  and  the  request  was  therefore  disapproved. 

In  this  connection  a  letter  was  addressed  to  the  Secretary  of  War  on  October  26, 1885, 
inviting  his  attention  to  the  fact  that  in  estimating  for  the  appropriations  the  item  for 
lumber  was  included  in  that  for  contingent  expenses,  and  nowhere  else ;  it  being  con- 
Mend  that  as  the  material  would  be  used  here  and  made  up  into  boxes,  it  belonged 
inoperly  to  that  class  of  expenditures.  The  decision  of  the  Secretary  of  War,  however, 
that  it  was  not  a  proper  cluige  against  the  appropriation  was  maintained,  and  conse- 
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qnently  the  lumber  for  making  packing-boxes  was  porchased  fiom  the  appropriatioa 
** observation  and  report  of  storms.'' 

A  separate  estimate  for  this  item,  however,  was  snbmitted  for  the  fiscal  year  ending 
Jnne  30,  1887. 

LIBBABT. 

The  library  has  received  during  the  year,  by  purchase,  exchange,*  or  gift,  797  voi- 
omes,  and  now  contains  10,540  volumes. 

APPBOPBIATIONS. 

The  condition  of  the  appropriations  (disbursed  by  this  offioe)  for  the  fiscal  year  end- 
ing June  30, 1886,  with  expenditures  thereunder,  and  balances,  with  probable  demands 
on  such  balances,  aa  required  to  be  rendered  by  the  act  of  Congress  approved  May  1, 
1829,  Is  as  follows: 

APPBOPBIATED. 

Observation  and  report  of  storms .......... ... $246, 000  00 

Bisnal  Service 6,600  00 

Maintenance  and  repair  of  military  telegraph  lines.... .... ...... 24, 000  00 

EXPENDED. 

Observation  and  report  of  storms ..... .......... 96, 019  72 

Biipial  Service *       2,511  32 

Maintenance  and  repair  of  military  telegraph  lines........ «,.... ..      20, 263  53 

BALANCJBS. 

Observation  and  report  of  storms.. .... . 149, 980  28 

Signal  Service 2,988  68 

Maintenance  and  repair  of  military  telegraph  lines.  ........... .. —       3, 736  47 

PBOBABLB  DSBCAimS. 

Observation  and  report  of  storms . . . 126, 980  28 

Si^ial  Service 2, 988  68 

Maintenance  and  repairs  of  militiu^  telegraph  lines . . ..       3, 736  47 

The  amounts  appropriated  under  the  different  heads  fi>r  the  support  of  the  Signal 
Service,  United  States  Army,  for  the  fiscal  year  ending  June  30, 1886,  are  as  follows: 

Legislative,  executive,  and  Judicial: 

Regular  clerks,  messengexs,  6se . $10,660  OO 

Scientific  experts,  derlu,  Ae • • 40, 000  OO 

Postage  stamps,  postal  union  countries,  allotted  by  the  Secretaiy  of 

War 1,069  00 

Stationery,  allotted  by  the  Secretaiy  of  War 4, 108  00 

Rent  of  buildings  for  Signal  Office ^ 7, 500  00 

Contingent  expenses,  allotted  by  the  Secretaiy  of  War..... .........  7, 417  49 

Total 70,754  49 

Sundiy  dvil  expenses— observation  and  report  of  storms: 

Manufiictnre»  purchase,  and  repair  of  Instruments.... . 10, 000  00 

Telegraphing  reports 138,000  00 

Expoises,  storm  signals  ... 11,000  00 

Cotton-belt  reports . 7,000  00 

Connection  life-saving  stations .. ...... ...  1,500  00 

Instrument  shelteis .... 2,000  00 

Rents,  &c,  of  offices  outside  of  Washington . .....  41,500  00 

River  and  fiood  reports . .....  10,000  00 

Maps  and  bulletins ... ...  25,000  00 

Total 246,000  00 

Maintenance  9nd  repair  of  military  telegraph  lines . • 24, 000  00 
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Ffey,  &&,  of  the  Signal  Corps: 

Pay  of  officers —  $33, 750  OO 

Pay  of  enlisted  men 200,161  61 

Mileage  to  officers -. 5,000  00 

Pay  of  contract  surgeons.. 1,200  00 

Commutation  of  qoarters  to  officers . 7,200  00 

Total 247,301  51 


SnbsisteDce  Department: 

Subsistence  and  commutation  of  rations,  Signal  Corps .'.  - . 155,000  00 


Qoartennaster's  Departmmit: 
Regular  supplies: 

Fuel 6,200  00 

Commutation  of  fViel,  at  $9  per  month 23,760  00 

Commutation  of  fViel,  at  |8  per  month ...  23,040  00 

Forage  for  mules  and  horses . 3,100  00 

Forage  for  officers*  horses 1,495  00 

Stationery .....  100  00 

Stores,  and  repairs  to  heating  apparatus ^ •..-.......•  400  00 

Lights 150  00 

Straw  for  animals 217  00 

Straw  forofficers'  horses 109  20 

Straw  for  bedding .. 67  20 

Total 58,638  40 


Incidental  expenses: 

Horse  and  mule  shoes 500  00 

Shoes  and  shoeing  officers'  horses.. . 234  00 

Blacksmiths'  and  other  tools . 300  00 

Veterinary  supplies . . . 300  00 

Fire  apparatus,  disinfectants,  &c • ..i...... 200  00 

Office  furniture,  Fort  Myer .— .^ . .. 100  00 

Total 1,634  00 


Interment  of  officers  and  men . 200  00 

Apprehension  of  deserters . . ............. ..  120  00 


Transportation: 

Materials  andftmds  -^. 25,000  00 

Officers  and  men 8,875  00 

Means  of,  mules . 1,000  00 

Meansof,  harness w . 130  00 

Means  of,  repairs  to .... 500  00 

Total 35,505  00 


Banaeks  and  quarters: 

Commutation  of  quarters . • 84,108  00 

Work  and  supplies  at  Fort  Myer 1,500  00 

Total 85,608  00 


Clothing,  camp,  and  garrison  equipage: 

Six  wall-tcnta,  Ac 73  89 

Iflsuesinkind 2,800  00 

Total 2,873  89 


MedicBl  department: 

Medical  attendance  and  medicines,  officers  and  men,  Signal  Corps  ....  5, 000  00 

Medical  attendance  and  medicines,  officers  with  Signal  Corps  ... ..  100  00 

Medical  and  hospital  supplies,  Fort  Myer . . 700  00 
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Medical  department — Continued. 

Medicines  from  depots,  &c — $1,000  00 

Materials,  repairs  tohospital,  Fort  Myer « ».        300  00 

*  

Total 7,100  00 

Ordnance,  &a.  Fort  Myer - 100  00 

Printing  and  binding  allotted  by  the  Secretary  of  War ^... 14, 000  00 

Support  of  the  Army: 

Expenses  Signal  Service*,  U.  S.  Army . 5,500  00 

Grand  total 954,335  29 

CLERICAL  FORCE. 

On  July  1,  1885,  there  were  employed  in  this  division  67  men,  35  enlisted  and  32 
«iviliui;  the  latter  including  measengera  and  laborers. . 

On  June  30,  1886,  there  were  employed  in  this  division  69  men,  44  enlisted  and  25 
civilian;  the  latter  indnding  messengers  and  laborers. 

The  above  shows  an  increase  of  9  enlisted  men  and  a  decrease  of  7  civilians. 

TELEGRAPH  8TATI0K& 

At  the  close  of  the  fiscal  year  ending  June  30, 1885,  there  were  74  telesraph  stations  in 
operation.  Thirteen  have  been  closed  during  the  year,  5  transferred  to  Lieut.  L.  £. 
Sebree,  Signal  Corps,  U.  S.  A.,  and  5  added,  making  a  total  of  61  stations  in  operation 
June  30,  1886,  reporting  to  this  office. 

LINE  RECEIPTS. 

The  receipts  from  the  74  stations  during  the  year  were  $21,258.48,  of  which  the  sum 
of  1 10, 094. 06  was  collected  for  and  paid  to  other  lines.  This  latter  includes  the  business 
done  up  to  and  including  March  31,  1886. 

On  March  12,  1886,  the  Secretary  of  War  rendered  a  decision  directing  that  instruc- 
tions be  issued  to  all  officers  or  others  receiving  private  messages  for  transmission  over 
private  lines  to  keep  all  receipts  for  such  messages,  and  to  render  accounts  therefor  sep- 
arate and  distinct  from  receipts  for  private  messages  over  Government  lines.  The  money 
thus  received  should  be  promptly  paid  to  the  proper  parties,  as  has  been  the  custom 
heretofore. 

FREE  BUSINESS. 

The  money  value  of  free  business  (official  messages),  if  paid  for,  would  have  been  |12,- 
817.93. 

REMARKS  ON  APPROPRIATIONS. 

On  January  25,  1886,  the  Second  Comptroller  of  the  Treasury  Department  published 
a  memorandum  criticising  the  disbursements  in  the  Signal  Service,  which  led  to  an  in- 
vestigation of  the  matter,  and  the  Committee  on  Expenditures  in  the  War  Department, 
to  whom  the  subject  was  referred,  submitted  the  following: 

REPORT. 
[To  aocompan  J  House  Mis.  Doa  2S5.] 

Tht  OommiUee  on  Expenditures  in  the  War  Department,  under  a  resolution  passed  in  1886, 

beg  leave  to  submit  the  following  report : 

Tour  committee  have  examined  many  witnesses  and  papers,  and  endeavored  to  fully 
investigate  the  alleged  illegal  and  unauthorized  expenditure  of  certain  moneys  by  the 
Chief  of  the  Signal  Service. 

Your  committee  find  that  this  branch  of  the  War  Department  was  created  for  the  pur- 
pose of  making  observations  of  storms  and  the  weather,  and  to  prepare  and  fomish  the 
public  with  dfily  forecasts  of  the  same.  The  law  has  always  been  silent  as  to  the  man- 
ner of  conducting  the  details  of  the  operations  in  this  bmnch  of  the  service,  and  the  leg- 
islation requiring  these  duties  is  and  has  been  so  meager  and  embraced  in  such  general 
terms  that  many  disputes  have  arisen  in  construing  Uiem. 
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We  find  that  the  Chiel  Signal  Officer,  in  attempting  to  secnre  the  object  of  this  law, 
to- wit,  '*to  fornish  an  accorate  forecast  of  the  weather/'  it  became  necessary  for  this 
barean  to  study  the  conrses  and  speed  of  storms,  to  ascertain  the  temperature  of  the  at- 
mosphere, and  make  observations  at  many  points.  To  do  this  signal  stations  were  re- 
quired, men  assigned  to  these  tasks,  reports  required  to  be  made  by  telegraph  to  the 
Chief  Signal  Officer,  aad  from  these  data  forecasts  of  the  weather  made  up  and  sent  out 
over  the  country  for  the  information  of  the  people.  To  establish  and  put  in  motion  this 
Hystem  without  any  precedent  or  guide  was  no  small  task,  and  your  committee  are  unan- 
imously of  opinion  that,  whatever  construction  may  have  been  given  to  the  laws,  they 
were  made  in  good  £uth,  with  a  view  of  reaching  the  end  intended  by  Congress. 

While  your  committee  do  not  concur  in  the  constructions  given  to  many  of  the 
statutes,  nor  does  your  committee  find  in  the  letter  of  the  law  authority  for  all  the  ex- 
penditures made,  and  whil^  we  are  of  opinion  that  proper  economy  has  not  always  been 
observed,  yet  we  are  unable  to  find  any  instance  where  there  was  a  corrupt  or  fraudu- 
lent misapplication  of  the  public  moneys,  excepting  certain  items  amounting  to  about 
$200,000  paid  out  under  the  immediate  orders  of  Captain  Howgate  while  he  was  acting 
as  disbursing  officer  of  the  Signal  Service.  Your  committee  find  the  Department  of 
Justice  has  taken  jurisdiction  over  all  these  matters,  and  has  instituted  civil  and  crimi- 
nal proceedings  against  the  guilty  parties,  and  for  these  reasons  your  committee  decline 
to  take  cognizance  of  any  of  these  matters. 

Tour  committee  are  of  opinion,  and  to  that  end  recommend,  that  additional  legisla- 
tion should  be  enacted  more  fnlly  dedning  the  duties  and  prescribing  the  scope  of  this 
branch  of  the  public  service,  mid  thus  prevent  extravagance  and  erroneous  constructions 
being  given  to  these  laws  in  the  future.  Especially  should  there  be  some  legislation 
more  definitely  specifying  the  manner  of  presenting  and  verifying  the  accounts  of  this 
branch  of  the  public  service. 

We  herewith  aocomi>any  this  report  with  the  testimony  taken  by  your  committee. 

(See  report  No.  2023,  H.  of  R.,  Forty-ninth  Congiess,  first  session ;  also  Mis.  Doc. 
255,  U.  of  R.,  Forty-ninth  Congr^,  first  session.) 

On  March  18, 1886,  the  following  letter  was  sent  to  the  Secretary  of  War  : 

Signal  Office,  Wae  Dbpabtmbnt, 

WdshingUm  CUy,  March  18, 1886. 

8lB:  In  order  that  there  may  be  no  misunderstanding  of  the  scope  of  the  appropria- 
QOQs  which  may  be  made  for  the  support  of  this  service  for  the  fiscal  year  ending  June 
30, 1887,  nor  that  anything  shall  be  left  to  construction,  I  have  the  honor  to  transmit 
herewith  statement  showing  the  items  covered  by  the  estimates  submitted  by  this  office 
imder  the  titles  *'  Expenses  Signal  Service,  United  States  Army,"  *' Observation  and  re- 
port of  storms,"  and  '*  Construction,  maintenance,  and  repair  of  military  telegraph 
lines,"  with  the  request  that  the  same  may  be  forwarded  to  the  honorable  the  Speaker  ot 
ibe  House  of  Representatives,  for  use  of  the  Committee  on  Appropriations. 

In  regard  to  the  estimates  for  salaries,  stationery,  contingent  expenses,  rents,  postage, 
printing  and  binding,  pay,  subsistence,  regular  supplies,  incidental  expenses,  transporta- 
tion, botfracks  and  quarters,  clothing,  camp  and  garrison  equipage,  medical  department, 
and  ordnance  stores,  I  would  say  that  the  language  of  the  estimates  and  the  notes  ac- 
companying the  same  fully  explain  their  scope.  I  also  submit  herewith  a  list  of  sta- 
tions covert  by  the  estimates  for  fhel  under  the  r^ular  supplies. 
I  am,  very  respectfully,  your  obedient  servant, 

W.  B.  HAZEN, 
Brig,  and  But,  Maj.  QenH^  Chief  Signal  Officer y  U,  8,  Army. 

TheSECBTTABY  OF  Wab. 


SaUmaU  showing  the  items  covered  by  Ute  esiimales  submitted  by  the  Signal  Office  for  ap- 
propriations for  the  fiscal  year  ending  June  30, 1887. 

Eaiiinates  of  approprUtions  required  for  the  aervioe  of  the  flsoal  jear  ending  June  90, 18S7. 

OFFICE  OP  THE  CHIEF  SIGNAL  OFFICES. 

[SUnu^l  Service,  page  93,  Ex.  Doo.  No.  5,  H.  R.,  Forty-ninth  Congress,  first  session.] 

Expenses  of  the  Signal  Service  of  the  Army,  as  follows: 

Porchase,  equipment,  and  repair  of  field  electric  telegraph:  This  covers  the  purchase 
of  wire  wagons,  lance  trucks,  and  battery  wagoas;  wire,  lances,  battery,  and  line  mate- 
rial and  supplies,  telegraph  instruments  and  api^aratus,  crow-bars,  digging-bars;  repairs 
to  wire  wagons,  repairs  to  lance  trucks,  repairs  to  battery  wagons,  tools  for  repairs,  ma- 
terials for  repairs,  &c, 
12  SIG 
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Signal  eqaipmentfi  and  stores:  This  covers  the  parchase  of  cans,  cant43ens  and  straps, 
canvas  cases  and  straps,  indixi-rubber  cases,  compasses  (magnetic),  fannels,  flags  (sig- 
nal), haversacks,  lanterns,  scissors,  flying-flame  shades,  footrflame  shades,  flying  ex  tin- 
goishers,  foot  extinguishers,  jointed  staffi,  straps,  flying  torches,  foot  torches,  tweezere, 
wormcrs,  honiographic  disks,  oil,  tarpentine,  wicking,  matches,  wands,  fliimbeaox,  as- 
bestos, packing,  brass  castings,  brass  tubing,  and  for  the  expenses  (such  as  cages,  brace- 
lets, feed,  &c. )  of  maintaining  the  carrier  pigeons  belonging  to  this  servico  and  used  in 
experimental  field  communications,  tools  for  manufactiireand  repair  of  equipments,  &c. 

Binocular  (or  marine)  glasses:  This  covers  the  parchase  and  repair  of  the  marine 
glasses,  purchase  of  material  for  repairs,  &c. 

Telescopes:  This  covers  the  purchase  and  repair  of  telescopes,  parchase  of  material  for 
repairs,  &c. 

Heliotropes:  This  covers  the  purchase  and  repair  of  heliotropes,  heliographs,  hello- 
telegraph  instruments,  including  all  necessary  material  for  repairs,  sach  as  mirrors, 
pouches,  brass,  &c. 

Other  requisite  instruments,  includingabsolutelynecessary  meteorological  instruments 
for  use  ou  target  ranges:  This  covers  the  parchase  of  tel^raph  instniments,  such  as  keys, 
sounders,  relays,  arresters,  &c.,  and  anemometers,  wind- vanes,  &c. 

Telephone  apparatus,  and  maintenance  of  same  at  military  posts:  This  covers  the  par- 
chase or  rental  of  telephones  and  transmitters;  the  purchase  of  call-boxes;  the  parchase 
of  battery  supplies  and  material;  the  parchase  of  material  for  repairs  to  telephones, 
transmitters,  and  call-boxes,  &c. 

Tolls  over  Aqueduct  Bridge:  This  covers  the  use  of  the  Aqueduct  Bridge  for  the  sus- 
pension and  permanent  location  thereon  of  the  telegraph  wires  forming  the  Signal  Serv- 
ice lines  between  the  office  of  the  Chief  Signal  Officer  and  the  post  at  Fort  Myer,  Vir- 
ginia. Tolls  x>ayable  to  the  Alexandria  Canal,  Railroad  and  Bridge  Company,  under  an 
agreement  amounting  to  $500  per  annum. 

Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30,  1887, 

under  the  War  Department^  Signal  Service. 

Observation  and  report  of  storms:  Expenses  of  meteorological  observations  and  reports 
by  telegraph,  signal  or  otherwise,  announcing  the  probable  approach  and  force  of  storms, 
for  the  benefit  ot*  the  commerce  and  agriculture  of  the  United  States  (pp.  214-217,  Ex. 
Doc.  No.  5,  H.  li.,  Forty-ninth  Congress,  first  session). 

Manufacture,  purchase,  and  repair  of  meteorological  instruments  and  expenses  (mov- 
ing, <&c.)  in  connection  therewith:  This  covers  the  manufacture  or  purchase  of  anemom- 
eters, anemescopes,  batometers,  aneroid  barometers,  blow-pipes,  bottles,  meteorological- 
toolboxes,  whirling  apparatus,  porcelain  cups,  files,  forceps,  funnels,  screw-drivers,  scissors, 
bellows,  hygrometer  boards,  eye-glasses  and  cases,  regulator  clocks,  alarm-clocks,  marine 
clocks,  compasses,  hygrometer  cups,  quicksand  cylinders,  cord  for  water  thermometers, 
faucets,  gauntlets,  rain-gauges,  snow-gauges,  gimlets,  sand-glasses,  greasers,  artists'  1^^, 
mercury,  oilers,  clock-oil,  telescopic  anemometer  rods,  anemometer  supports,  retorts, 
self-registers  for  anemometers,  self-rasters  for  anemometers  t  and  anemescoiies,  rain- 
gauge  supports,  spatulas,  exposed  thermometers,  maxium  thermometers,  minimum  ther- 
mometers, hygrometer  thermometers,  water  thermometers,  cases  for  water  thermometers, 
tin  thermometer  testers,  barometer  tubes,  test-tubes,  photographic  apparatus  and  sup- 
plies, &c,  all  necessary  tools  and  materials  for  repairs  of  instruments,  labor  and  material 
and  expenses  of  erecting  and  putting  instruments  in  place  at  stations  where  they  are  to  be 
used;  expenses  of  moving  and  handling  instruments,  chemicals,  ice,  &c.,  for  testing  in- 
struments, cotton,  cloth  and  boxes  for  packing  and  shipping  instruments,  expenses  of  ex- 
periment and  study  in  connection  with  instruments,  includmg  the  expenses  of  maintain- 
ing a  physical  laboratory,  at  the  office  of  the  Chief  Signal  Officer. 

Telegraphing  reports,  messages,  and  other  information  in  connection  with  the  observa- 
tion and  report  of  storms,  &c. :  This  covers  telegrams  in  cipher  at  rates  fixed  by  the 
Chief  Signal  Officer,  as  allowed  by  the  Postmaster-Oeneral's  circulars,  sent  from  any 
station  of  this  service,  taking  meteorological  observations  or  received  thereat  (Washing- 
ton, p.  C,  being  such  a  station);  special  messages  relating  directly  and  exclusively  to 
the  cipher  reports,  although  themselves  not  in  cipher,  sent  from  any  station  of  this  ser- 
vice, taking  meteorological  observations  or  received  thereat;  messages  on  the  adminis^ 
tratiye  affairs  of  the  service — that  is,  regarding  the  duties  of  the  enlisted  men  and 
civilian  employes  of  the  service,  on  stations  where  the  exigencies  of  the  service  roqnires 
this  mode  of  communication.  In  fact,  this  estimate  is  intended  to  cover  the  expense  of 
any  and  all  charges  for  telegraphing  or  telephoning  necessary  in  carrying  out  efficiently 
all  the  appropriations  of  this  service,  and  includUig  river  reports,  cautionary  displays, 
cold-wave  reports,  flood  reports,  cotton-region  reports,  hurricane  reports,  &c.,  where 
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soch  informatioa  has  to  be  telegraphed,  &c..   The  accounts  to  be  settled  and  adjusted 
by  the  disbaraing  officer  of  the  Signal  Service. 

Maintaining  telegraph  stations  at  Jacksonville,  and  mouth  of  Saint  John's  River, 
Florida:  This  covers  the  rent  of  a  telegraph  office  at  Jacksonville,  Fla.,  needed  in  tiie 
relaying  of  weather  reports  in  that  vicinity. 

Telephones,  and  maintenance  of  same  in  offices  maintained  for  public  use  in  cities  and 
places  receiving  reports  outside  of  Washington,  D.  C,  including  exchimge  service  in  the 
office  of  the  Oiief  Signal  Officer  of  the  Army:  This  covers  the  purchase  or  rental  of 
telephones  or  exchange  service  in  the  principal  cities,  where  stations  of  observation  are 
located,  as  well  as  similar  service  in  the  city  of  Washington. 

Expenses  of  storm,  cautionary,  off-shore,  cold-wave,  railway-train,  and  other  signals 
on  the  sea,  lake,  and  Gulf  coasts  of  the  United  States  and  the  interior,  announcing  the 
probable  approach  and  force  of  storms,  including  pay  of  observers,  services  of  operators, 
lanterns,  ^ag^,  &c :  This  covers  the  pay  of  cautidnary  observers  (or  displaymen)  and 
operators  at  the  following  or  such  other  stations  as  may  be  deemed  necessaiy  by  the  Sec- 
letaiyof  War:  Ahnapce,  Wis.;  Ashtabula,  Ohio;  Bass  River  Light,  Mass.;  Bath,  Me. 
Bay  (Stjt  Mich. ;  Booth  Bay,  Me. ;.  Bristol,  R.  I. ;  Brunswick,  Ga. ;  Oape  Vincent,  N.  Y. 
Quirlevoix,  Mich. ;  Cliarlotte,  N.  Y. ;  Cheboygan,  Mich. ;  Monroe,  Fort,  Va. ;  Montague 
Mich. ;  Moi^gan,  Fort,  Ala. ;  Muskegon,  Mich. ;  New  Bedford,  Mass. ;  Kewburyport,  M^ss. 
New  Haven  Light,  Conn. ;  Newport,  R.  I. ;  North  Fair  Haven,  N.  Y. ;  Northport,  Mich. 
Petoskey,  Mich.;  Pentwater,  Mich.;  City  Island,  N.  Y.;  Corpus  Christi,  Tex.;  Dunkirk 
N.  Y. ;  East  Tawas,  Mich. ;  Elk  Kapids,  Mich. ;  Fall  River,  Mass. ;  Femandina,  Fla. 
Fort  George  Island,  Fla. ;  Frankfort,  Mich. ;  Gloucester,  Mass. ;  Green  Bay,  Wis. ;  High 
land  Light,  ^lass. ;  Hyannis,  Mass.  ^  Kenosha,  Wis. ;  Kewaunee,  Wis. ;  Ludington,  Mich. 
Manistee,  Mich. ;  Manitowoc,  Wis, ;  Marblehead,  Mass. ;  Menominee,  Mich. ;  Point  Ju 
dith,  R.  I. ;  Port  Eads,  La. ;  Port  Royal,  S.  C. ;  Portsmouth,  N.  H. ;  Provincetown,  Mass. 
Racine,  Wis. ;  Rockland,  Me. ;  Saint  Augustine,  Fla. ;  Saint  Joseph,  Mich. ;  Sand  B^ich 
Mich. ;  Sand  Key  Light,  Florida;  Sheboygan,  Wis. ;  Southeast  Light,  R.  I.  (Block  Island) 
South  Haven,  Mich.;  Southwest  Harbor,  Me.;  Stoniogton,  Conn.;  Sturgeon  Bay,  Wis. 
Traverse  City,  Mich. ;  Tybee  Island,  Ga. ;  Wood's  Holl,  Mass. ;  station  on  Martha's  Vine- 
yard Island;  station  on  Nantucket  Island.    The  purchase  of  international  code -signal 
books,  Piddrngton's  horn  books,  maritime  registers,  nautical  gazettes,  cautionary-signal 
boards,  oil,  oil-cans,  Coston  lights,  cautionary  flags,  off-shore  flags,  direction  flags,  rail- 
way and  train  flags,  cold- wave  flags,  weather  and  temperature  &gs,  on-shore  £gs,  in- 
teinational  flags,  tin  flag-symbols,  halliards,  cautionary  signal  indicators,  lanterns,  signal- 
lamps,  flag-stafl^,  wicks,  matches.    Also  for  repairs  to  flag,  lanterns,  &c. ;  the  expenses 
of  erecting  flag-staf&,  washing  and  repairing  flags,  tools  for  repairs,  &c 

Continuing  the  connection  of  signal  stations  wiUi  life-saving  stations  and  light-houses 
(such  connections  being  considered  necessary  as  per  opinions  expressed  by  the  Superin- 
tendent of  the  Life-Saving  Service  and  the  Chairman  of  the  Light-House  Board),  includ- 
ing services  of  operators,  repairmen,  materials  (such  as  cable,  wire,  poles,  insulators,  &c ), 
and  general  service,  being  for  the  maintenance  and  repair  of  the  military  telegraph  line 
along  the  Atlantic  coast  of  the  United  States.  This  covers  the  services  of  operators, 
repehmen,  and  other  general  service  at  the  following  or  such  other  stations  as  may  be 
deemed  necessary  by  the  Secretary  of  War:  Atlantic  City,  N.  J.;  Bamegat  City,  N.  J. ; 
Block  Island,  R.  I.;  Cape  Henry,  Va.;  Chincoteague,  Va.;  Hatteras,  N.  C;  Kitty 
Hawk,  N.  C. ;  Little  Egg  Harbor,  N.  J. ;  Cape  Henlopen,  Del. ;  Cape  May  Point,  N.  J. ; 
Wash  Woods,  N.  C. ;  Macon,  Fort,  N.  C. ;  station  on  Martha's  Vineyard  Island;  station 
on  Nantucket  Island;  Narragansett  Pier,  R.  I. ;  New  River  Inlet,  N.  C;  Norfolk,  Va.; 
OccMi  City,  Md. ;  Point  Judith,  R  I. ;  Smithville,  N.  C. ;  Wilmington,  N.  C.  Thepur- 
diase  of  cable,  wire,  poles,  insulators,  brackets,  plugs,  ojoss-arms,  nails,  telegraph  in- 
struments, saddle-bags,  boats,  bridles,  boat-chains,  stable-forks  and  ntensols,  flags, 
(i^iecial  life-saving),  halters,  harness,  carts  (repair),  wreck-knapsacks,  rent  or  purchase 
of  tel^hones,  transmitters,  and  call-boxes,  spikes,  pikes,  wire  reels,  riding-saddles,  pack- 
saddles,  spurs,  ski£&,  oars,  boatsails,  surcingles,  soldering  tools,  vises,  subscription  to 
maritime  registers  and  nautical  gazettes,  and,  in  cases  of  emergency,  the  payment  lor 
the  transportation  of  materials  from  points  to  points  on  the  sea-o(Mist  line  where  the 
delay  in  securing  transportation  through  the  Quartermaster's  Department  would  be  dis- 
astrous to  the  service,  and  where  it  will  be  impossible  to  secure  other  transportation  than 
that  famished  by  the  natives  by  rowboat,  team,  or  buck-board;  the  hire  of  teams,  boats, 
animals,  and  other  means  of  conveyance  and  help  necessary  in  repairing  the  sea-coast 
line;  the  stabling  of  animals  used  for  the  same  purposes;  the  ferriage  of  repair  parties  in 
croaging  inlets,  and  other  costs  of  short  transits  to  repair  the  line. 

Manuj&ctnre,  purchase,  and  repair  of  instrument-shelters,  and  expenses  in  connec- 
tion therewith:  This  covers  instrument-shelters,  instrument-shelter  supports,  labor, 
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lumber,  and  nails,  &c.     For  making  same,  expenses  of  erecting  shelters  and  supports, 
and  repoirs  to  shelters  and  supports,  including  re-painting,  removing,  &c. 

Rents  of  offices,  hire  of  civilian  employes,  furniture  and  other  office  supplies,  light, 
heat  (except  coal  and  vfrood),   heating-supplies,  stationery,  ice,  repairs,  rents  of  tele- 
phones, and  for  such  other  ab^lutely  necessary  expenses,  not  otherwise  provided  for, 
of  offices  maintained  as  stations  of  observation  in  cities  or  places  outside  of  Washington, 
D.  C.    This  covers  all  expenses  of  maintaining  the  following  or  such  other  stations  as  may 
be  deemed  necessary  by  the  Secretary  of  War:  Boston,  Mass. ;  Chicago,  IlL ;  Cincinnati, 
Ohio;  New  York  City,  N.  Y.;  Abilene,  Tex.;  Albany,  N.  Y.;  Alpena,  Mich.;  Atlanta, 
Ga. ;  Atlantic  City,  N.  J. ;  Augusta,  Ga. ;  Baltimore,  Md. ;  Barnc^t  City,  N.  J. ;  Block 
Island,  R.  I. ;  Buffalo,  N.  Y. ;  Cairo,  111. ;  Cape  Henry,  Va. ;  Cape  Mendocino,  CaL ;  Ce- 
dar Keys,  Fla. ;  Charleston,  S.  C. ;  Charlotte,  N.  C. ;   Chattanooga,  Tenn. ;  Cheyenne, 
Wyo. ;  Chincoteague,  Va. ;  Kitty  Hawk,  N.  C. ;  Knoxville,  Tenn. ;  La  Crosse,  Wis. ;  La- 
mar, Mo. ;  Leavenworth,  Kans. ;  Little  Rock,  Ark. :  Los  Angeles,  CaL ;  LouisviUe,  Ky. ; 
Lynchburg,  Va. ;  Philadelphia,  Pa. ;  Saint  Louis,  Mo. ;  San  Francisco,  Cal. ;  Cleveland, 
Ohio;  Columbus,  Ohio;  Concordia,  Kans.;  Davenport,  Iowa;  Denver,  Colo.;  DesMcines, 
Iowa;  Detroit^  Mich. ;  Eastport,  Me. ;  El  Paso,  Tex. ;  Erie,  Pa. ;  Escanaba,  Mich. ;  Fort 
Smith,  Ark. ;  Galveston,  Tex. ;  Grand  Haven,  Mich. ;  Hatteras,  N.  C. ;  Huron,  Dak. ;  In- 
dianapolis, Ind. ;  Indianola,  Tex. ;  Jacksonville,  Fla. ;  Keokuk,  Iowa;  Key  West,  Fla. ; 
Pittsburg,  Pa.;  Port  Huron,  Mich.;  Portland,  Me.;  Portland,  Oreg.;  Red  Bluff,  CaL; 
liochester,  N.  Y. ;  Roseburg,  Oreg. ;  Sacramento,  CaL ;  Mackinaw  City,  Mich. ;  Maoou, 
Fort,  N.  C. ;  Marquette,  Mich. ;  Memphis,  Tenn. ;  Milwaukee,  Wis. ;  Mobile,  Ala. ;  Mont- 
gomery, Ala.;  Moorhead,  Minn.;  Mount  Washington,  N.  H.;  Nashville,  Tenn.;  New 
London,  Conn. ;  New  Orleans,  La. ;  Norfolk,  Va. ;  North  Platte,  Nebr. ;  Olympia,  Wash. ; 
Omaha,  Nebr.;  Oswego,  N.  Y.;  Palestine,  Tex. ;  Pensaoola,  Fla. ;  Dubuque,  Iowa;  Boise 
City, Idaho;  Frisco,  Utah;  Greencastle,  Ind. ;  Keeler,  Cal,;  Deadwood,  Dak. ;  Montrose, 
Colo. ;  Sitka,  Alaska;  Little  Egg  Harbor,  N.  J. ;  New  River  Inlet,  N.  C. :  Wash  Woods, 
N.  C. ;  station  on  Nantucket  Island;  Saint  Paul,  Minn. ;  Saint  Vincept,  Minn. ;  Salt  I^e 
City,  Utah;  San  Diego,  CaL;  Sandusky,  Ohio;  Sandy  Hook,  N.  J.;  San  Luis  Obispo, 
CaL ;  Santa  F^,  N.  Mex. ;  Savannah,  Ga. ;  Shreveport,  La. ;  Smith ville,  N.  C. ;  Spring- 
field, IlL;  Toledo,  Ohio;  Valentine,  Nebr.;  Vicksburg,  Miss.;  West  Las  Animas,  Colo.; 
Winnemucca,  Nov.;  Yankton,  Dak.;  Yuma,   Ariz.;  Colorado  Springs,  Colo.;  Pike's 
Peak,  Colo. ;  Sanford,  Fla. ;  Wilmington,  N.  C. ;  New  Haven,  Conn. ;  Duluth,  Minn. ; 
San  Antonio,  Tex.;  Cape  Henlopen,  Del.;  Narragansett  Pier,  R.  I.;  Ocean  City,  Md.; 
station  on  Martha's  Vineyard  Island.    To  particularize  the  expenses,  they  are  as  fol- 
lows: Rent  of  offices,  where  no  accommodations  are  furnished  in  public  buildingB;  the 
hire  of  civilian  observers,  assistant  observers,  messengers,  janitors,  and  cleaners;  the 
purchase  of  basins,  bedsteads,  blankets,  brooms,  brushes,  buckets,  bed-sacks,  caipets, 
bookcases,  office  cases,  pigeon-hole  cases,  chairs,  water  coolers,  cups,  table  covera, 
cushions,  desks,  dippers,  dusters,  file  cases,  linoleum,  lounges,  mats  or  rags,  mat- 
ting,  mattresses,  mirrors,  maps,  oil-cloth,  dust-pans,  pillows,  pitdiers,  pots,  book- 
racks,  coat-racks,  towel-ra6ks,  shades  or  curtains,  office  signs,  spitt<K)ns,  stands  or  tables, 
stools,  towels,  tubs,  washstands,  snow-shoes,  moccasins,  &c ;  payment  for  gas,  purchase 
of  lamps,  lanterns,  oil,  oil-cans,  wicks,  matches,  lamp  chimneys;  repairs  to  liunps  and 
lanterns;  the  purchase  of  stoves,  pokers,  coal-scuttles,  fire-shovels,  zincs  for  stoves,  &c, 
repairs  to  stoves,  &c. ;  payment  for  heating  offices  by  steam,  gas,  or  hot  air;  purchase  of 
writing  paper,  envelopes,  ink,  mucilage,  pens,  pencils,  blank-books,  and  other  it^ma  of 
stationery;  the  purchase  of  ice,  washing  of  towels,  expenses  in  moving  office,  drinking 
water  (when  it  cannot  be  obtained  except  by  purchase) ;  reimbursement  to  enlisted  men  for 
expenses  incurred  in  making  short  transits  in  cities,  in  carrying  out  special  instructions 
from  this  office,  in  connection  vnth  the  meteorological  service;  repairs  t^  offices  where 
such  repairs  are  necessary  to  fit  the  offices  for  the  needs  of  this  service,  and  repairs  to 
buildings  owned  by  this  service;  lumber,  nails,  and  other  material,  and  expenses  ibr 
making  packing  boxes  for  shipment  of  supplies  to  stations  of  observation  outside  of 
Washington,  D.  C. ;  subscription  to  the  American.  Meteorological  Journal  for  issue  to 
stations  for  use  of  observers;  for  necessary  expenses  in  fitting  up  and  maintaining  sta- 
tions of  observations  that  may  be  established  or  re-estiiblished  during  the  year,  and  for 
such  other  absolutely  necessary  expenses  not  specifically  set  forth,  but  necessary  in  the 
maintenance  of  the  stations. 

'  Expenses  incident  to  the  copying  of  synchronous  international  meteorological  observa- 
tions, to  be  used  in  connection  with  the  pubUcations  of  this  office,  and  for  observations 
in  the  West  Indies,  for  special  use  in  the  anuounccnieut  of  hurricanes  on  the  Atlantic 
and  Gulf  coasts  of  the  United  States.  This  covers  the  salaries  of  civilian  observers  in 
the  West  Indies  at  the  following  or  such  other  stations  as  the  Secretary  of  War  may 
consider  necessary:  Havana,  Cuba;  Kingston,  Jamaica;  St.  Thomas,  St.  Thomas;  San 
Juan,  Porto  Rico;  Santiago  de  Cuba,  Cuba;  Pointe  a  Pitre,  Guadeloupe;  Bridge- 
town, Barbadoes;  St.  Pierre,  Martinique.     The  payment  is  for  taking  tri-daily  meteoro- 


REPORT   OP   THE   CniEF   SIGNAL   OFFICER.  195 

kfdcal  observations,  for  telegraphing  them,  for  forwardin;;  mail  rcportB,  and  for  tele- 
graphing hurricane  infonnation;  payment  for  services  rendered  in  collecting  and  copy- 
ing reports  of  meteorological  observations  made  on  board  of  vessels  of  foreign  nations  for 
iifle  in  the  pablicationB  of  the  international  bulletin. 

River  and  flood  observations  and  expenses  incidental  thereto:  This  covers  the  pay  of 
the  river  ob^rrers  at  the  following  or  such  other  stations  as  the  Secretary  of  War  may 
deem  necessary:  Albany,  Oreg. ;  Alexandria,  I^. ;  Arkansas  City,  Ark. ;  BoonvUle,  Mo. ; 
Brookville,  Pa.;  Brunswick,  Mo.;  Brownsville,  Pa.;  Bnmside,  Ky.;  Beardstown,  111.; 
BayoB  Sara,  La. ;  Colusa,  Cal. ;  Confluence,  Pa. ;  Clarion,  Pa. ;  Charleston,  Tenn. ;  Clin- 
ton, Tenn.;  Carthage,  Tenn.;  Coushatta  Chute,  La.;  Camden,  Ark.;  Decatur,  Ala.; 
Ddhi,  La. ;  Eugene  City,  Oreg. ;  Evansvillo,  Ind. ;  Folsom  City,  Cal. ;  Freepoit,  Pa. ; 
Folton,  Ark.;  Harper^s  Ferry,  W.  Va.  (during floods);  Helena,  Ark.;  Hermann,  Mo.; 
Gerard,  La.;  number  reports,  doubtful;  Grand  Tower,  111.;  Johnsonville,  Tenn.;  Johns- 
town, Pa. ;  Jerome,  Mo. ;  Kansas  City,  Mo. ;  Kingston,  Tenn. ;  Le  Claire,  Iowa;  Loudon, 
Tenn. ;  Leadvale,  Tenn. ;  Louisiana,  Mo. ;  Lock  No.  4,  Pa. ;  Mahoning,  Pa. ;  Marietta, 
Ohio;  Mar3rsville, Cal.;  Monroe,  La. ;  Mount  Carmel,  111. ;  Morgantown,  W.  Va. ;  Mount 
Holly,  N.  C. ;  New  Geneva,  Pa. ;  Newport,  Ark. ;  Oil  City,  Pa. ;  Oroville,  Cal. ;  Padncah, 
Ky. ;  Peoria,  111. ;  Plattsmouth,  Nebr. ;  Parker^s  Landing,  Pa. ;  Rowlesburg,  W.  Va. ; 
Rockwood,  Tenn. ;  Saint  Joseph,  Mo.;  Saltsburg,  Pa.;  Strawberry  Plains,  Tenn. ;  Uma- 
tilla, Oreg.;  Vincennes,  Ind.  (special  observations);  Warsaw,  111.;  Wheeling,  W.  Va.; 
Warren,  Pa. ;  Weston,  W.  Va. ;  Wabasha,  Minn. ;  West  Melville,  hsk, ;  Yazoo  City,  Miss. 
The  employment  of  a  civilian  clerk  outside  of  Washington,  D.  C,  having  charge,  under 
ordera  fh>m  this  office,  of  the  erection  and  repair  of  river  gauges  and  instructing  the  ob- 
servers (in  regard  to  their  duties)  at  the  various  river  stations  of  the  service.  The  manu- 
&ctare,  purchase,  construction,  erection,  and  repair  of  river  gauges,  and  the  manufact- 
are,  purchase,  and  repair  of  rain  gauges,  and  the  vrind-vanes  Ui»ed  in  the  special  work, 
iaclading  all  labor,  tools,  and  materials  for  the  same,  and  for  such  other  proper  expenses 
neeeamy  to  maintain  this  branch  of  the  service. 

Exptmses  (including  paper,  forms,  printing  supplies,  hire  of  civilian  printers,  engrav- 
en, &c)  of  preparing,  printing,  and  distributing  m&ga  and  bulletins  to  be  displayed 
in  chambers  of  commerce  and  boards  of  trade  rooms  and  for  distribution;  also  for  *'  pro- 
fessional papers,''  *' Signal  Service  notes,''  and  for  the  maintenance  of  a  printing  office 
onder  the  direction  of  the  Chief  Signal  Officer,  in  the  city  of  Washington,  for  the  print- 
ing of  the  necessary  orders,  circulars,  maps,  bulletins,  <S^,  as  may  be  necessary  to  carry 
into  efiect  the  appropriations  made  for  the  support  of  the  Signal  Service :  This  covers 
popti  for  printing  at  the  office  of  the  Chief  Signal  Officer,  and  for  such  other  printing 
stations  as  the  Secretary  of  War  may  deem  necessary;  the  purchase  of  press-blankets,  bel- 
lows, bed-plates,  benzine,  bodkins,  miter  boxes,  oilcans,  printing  cases,  type  cases,  chases, 
paper-cutter,  presses,  cydd^les  and  appurtenances,  printing-press  covers,  dies,  mat- 
noes,  type  symbols,  electrotypes,  stereotypes,  bulletin  frames,  map  fVames,  monthly 
mean  frames,  printing  frames,  type  Ihmiture,  gaUeys.  hektographs  and  supplies  for 
Mune;  printing  ink,  leads,  lye,  mallets,  paint  mills,  boilers,  engines,  oil,  planers,  print- 
ing presses,  punches,  quoins,  damping  rollers,  ink-rollers,  proof  presses,  rule,  composing 
ndes,  imposing  stand,  ^pe-stands,  printing  sticks,  shooting  sticks,  styli,  spatulas,  tin 
(sheetsof ),  tweezers,  twine,  type,  turpentine,  tallow,  lithograph  presses,  lithograph  stone, 
lithograph  ink,  and  such  other  supplies  and  material  necessary;  the  hire  of  civilian 
printers  at  such  stations  where  in  the  opinion  of  the  Secretary  of  War  their  services  may 
be  necessary;  the  purchase  of  large  wall  maps  and  symbols  for  display,  the  purchase  of 
manifold  forms,  carbon  paper,  and  expenses  of  preparing  and  issuing  the  forms,  the 
services  of  engravers  and  the  engraving  of  maps,  charts,  &c. ;  the  distribution  of  publi- 
cations through  the  Smithsonian  Institution;  wrappers  for  bulletins;  the  preparing, 
printii^r,  and  publishing  of  **  professional  papers,"  **  Signal  Service  notes,"  weather  re- 
views, Ac,  and  for  the  maintenance  of  a  printing  office  under  the  direction  of  the  Sec- 
retary of  War,  in  the  city  of  Washington,  for  the  printing  of  the  necessary  orders,  cir- 
colaia,  ached  ales,  forms,  maps,  bulletins,  &c,  as  may  be  necessary  to  carry  into  effect 
the  appropriations  for  the  support  of  the  Signal  Service. 

Observations  and  expenses  incidental  thereto  announcing  the  probable  approach  and 
severity  of  frosts  for  the  benefit  of  the  cotton  region  of  the  United  States:  This  covers: 
the  pay  of  observers,  operators,  and  messengers  in  taking,  sending,  receiving,  relaying, 
&c,  cotton  reg:iou  reports  at  the  following  or  such  other  stations  as  the  Secretary  of 
War  may  deem  necessary:  Aberdeen,  Miss.;  Albany,  Ga.;  Alexandria,  La.;  Allapaha, 
Ga. ;  Allendale,  S.  C. ;  Amite  City,  La. ;  Anderson,  S.  C. ;  Arkansas  City,  Ark. ;  Athens, 
Ga. ;  Austin*  Tex. ;  Brenhara,  Tex. ;  Bainbridge,  Ga. ;  Batesburg,  S.  C. ;  Batesville,  Miss. ; 
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Corsicana,  Tex.;  Consliatta  Chate,  La.;  Coyington,  Tenn. ;  Caero,  Tcz.;  Dallas,  Tex.; 
DaltOD,  Tex. ;  Decatar,  Ala. ;  DevalL's  Blaflf,  Ark. ;  Dyersbaig,  Tenn. ;  Eastman,  Ga. ; 
Edwards,  Miss. ;  Enfaola,  Ala. ;  Eveigreen,  Ala. ;  Femandina,  Fla. ;  Florence,  S.  0. ; 
Fort  Deposit,  Ala. ;  Fort  Graines,  Ga. ;  Gainesville,  Ga. ;  Goldsborongh,  N.  C. ;  Grand 
Junction,  Tenn. ;  Greenville,  S.  C. ;  Greenville,  Ala. ;  Greenwood,  S.  C. ;  Grenada,  Miss. ; 
GrifTin,  Ga. ;  Hardeeville,  S.  C. ;  Hazlehnrst,  Miss. ;  Heame,  Tex. ;  Helena,  Ark. ;  Hemp- 
stead, Tex.;  Hernando,  Miss.;  Holly  Springs,  Miss. ;  Honston,  Tex.;  Hontsville,  Tex.; 
Jackson,  Miss. ;  Jacksonborongh,  S.  C. ;  Jessnp,  Ga. ;  Kensett,  Ark. ;  Kingstree,  8.  C. ; 
La  Fayette,  La. ;  Lake,  Miss. ;  Live  Oak,  Fla. ;  Livingston,  Ala. ;  Longview,  Tex. ;  Ln- 
liDg,  Tex.;  Lumberton,  N.  C;  Macon,  Ga.;  Maoon,  Miss.;  Madison.,  Ark.;  Magnolia, 
Ark.;  Malvern,  Ark.;  Marion,  Ala.;  Meridian,  Mias.;  Milan,  Tenn.;  Millen,  Ga.; 
Minden,  La. ;  Monroe,  La. ;  Monticello,  Ark. ;  Natchez,  Miss. ;  Natchitoches,  La. ;  New 
Berne,  N.  C. ;  Newport,  Ark. ;  Okolona,  Miss. ;  Opelika,  Ala. ;  Opelonsas,  La. ;  Orange, 
Tex.;  Oxford,  Miss.;  Paris,  Tex.;  Paris,  Tenn.;  Pine  Apple,  Ala;  Pine  BlnJQT, 
Ark. ;  Fort  Gibson,  Miss. ;  Prescott,  Ark. ;  Qnitman,  Ga. ;  Raleigh,  N.  C. ;  Rnssellvillc, 
Ark. ;  Saint  George's,  S.  C. ;  S^nt  Matthew's,  S.  C. ;  Salisbury,  N.  C. ;  Scottsborongh, 
Ala. ;  Selma,  Ala ;  Smith ville,  Ga. ;  Sonr  Lake,  Tex. ;  Spartanburg,  S.  C. ;  Texarkana, 
Ark. ;  Thomasville,  Ga ;  Toccoa,  Ga. ;  Tuscnmbia,  Ala. ;  Tyler,  Tex. ;  Union  Point,  Ga. ; 
Waco,  Tex. ;  Waldo,  Fla. ;  Wadesborongh,  N.  C. ;  Washington,  Ga. ;  Way  Cross,  Ga. ; 
Withe,  Tenn. ;  Waynesborough,  Ga. ;  Waynesborough,  Miss. ;  Weatherford,  Tex. ;  Wei- 
mar, Tex.;  Weldon,  N.  C;  West  Point,  Ga,;  Whiteville,  La.;  Yemassee,  S.  C.  The 
purchase  of  thermometers  and  rain-gauges  and  repairs  to  the  same;  the  purchase  of  in- 
strument shelters  and  repairs  to  the  same,  and  for  such  other  incidental  expenses  as  may 
be  necessary. 

Expenses  of  collection  and  collation  of  meteorological  observations  made  by  ship-mas- 
ters and  ship  captains,  for  the  more  complete  study  of  storms,  with  a  view  to  the  accu- 
rate prediction  of  their  frequency,  periodicity,  and  direction :  This  covers  subscription 
to  Maritime  Roisters  and  Nautical  Gazettes  for  issue  to  ship  captains  in  return  for  ob- 
servations furnished,  and  other  expenses  of  marine  agencies  at  New  York,  Boston,  Phil- 
adelphia, Baltimore,  and  San  Francisco,  or  at  such  other  places  as  in  the  opinion  of  the 
Secretary  of  War  such  agencies  may  be  necessary. 

Expenses  incident  to  the  instruction  department  at  the  post  of  Fort  Myer,  Ya.,  in- 
cluding text-books,  stationery,  Auniture,  &c. :  This  covers  stationery,  telq^ph  instru- 
ments, and  supplies,  text-books,  furniture,  and  such  other  articles  or  expenses  necessary 
to  maintain  and  continue  the  work  of  this  department  of  the  Bureau. 

For  incidental  expenses  not  otherwise  provided  for :  This  covers  such  items  of  Inti- 
mate expenses  which  cannot  now  be  anticipated  and  thus  speciUcally  provided  for. 

Library  and  other  books,  periodicals,  and  newspapers:  This  covers  necessary  books  of 
reference  in  prosecuting  the  study  of  the  science  of  meteorology,  as  well  as  text-books  for 
issue  to  stations  of  observation,  such  as  Buchan's  Hand-Book  of  Meteorology,  Culley's 
Telegraphy,  Guyot's  Meteorological  Tables,  Loomis's  Meteorology,  Pope's  Tel^raphy, 
Presoott's  Electricity,  &c.    Also,  subscription  to  scientific  periodioils  and  newspapers. 

Manuscript  and  card  catalogues:  This  covers  the  purchase  of  original  manuscripts  on 
meteorological  subjects  from  the  authors  of  the  same,  as  well  as  expenses  in  preparing 
card  catalogues  of  meteorological  bibliography. 

Lumber:  This  covers  lumber  of  all  grades  and  kinds  for  the  purpose  of  making  pack- 
ing-boxes for  shipment  of  material  and  supplies  to  stations  outside  of  Washington, 
D.  C. 

Advertising:  This  covers  the  cost  of  advertising  notices  inviting  proposals  for  furnish- 
ing supplies,  &c.,  and  for  sales  of  condemned  property. 

Erection  of  a  new  observatory  on  Mount  Washington,  N.  H.:  This  is  to  provide  for  the 
better  protection  of  the  men  and  material  at  the  station  of  Mount  Washington,  N.  H.,  a 
very  important  station  of  this  service,  yet  in  winter  isolated  from  the  world,  and  in  order 
to  obtain  the  best  results  for  the  Signal  Bureau. 


Estimaies  of  appropriation  required  for  the  service  of  the  fiscal  year  ending  June  30, 18S7, 

under  the  War  Department^  Signal  Service. 

Construction,  maintenance,  and  repair  of  military  telegraph  lines.  (P.  217,  Ex.  Doc 
No.  5,  Forty-ninth  Congress,  first  session.) 

Construction  of  military  telegraph  line  for  the  connection  of  military  posts  as  follows : 
Fort  Gaston,  Cal.,  to  North  Fork  Mad  River,  Cal.,  30  miles;  Fort  Halleck,  Nev.,  to 
Halleck  Station,  Nev.,  12  miles,  including  instruments,  materials,  and  extra-duty  pay 
to  troops.  This  covers  the  purchase  of  wire,  poles.  Insulators,  brackets,  telegraph  in- 
struments, battery  material,  and  supplies,  &c.,  and  the  extra-duty  pay  to  l>e  i>aid  to 
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the  enlisted  men  detailed  to  build  the  lines,  and  the  hire  of  teams,  wagons,  tools,  i^c., 
in  connection  with  the  building  of  said  lines. 

Maintenance  and  repair  of  military  telegraph  lines,  including  rents  of  olUces,  salaries 
or  civilian  operators  and  repairmen,  lighta,  supplies,  and  general  repairs:  This  covers 
the  expenses  of  maintaining  the  following  or  such  other  stations  as  may  be  deemed  nec- 
essary by  the  Secretary  of  War:  Astoria,  Oreg. ;  Ashland,  Oreg. ;  Apache,  Fort,  Ariz. ; 
Assinaboine,  Fort,  Mont.;  Ash  Fork,  Ariz.;  Bismarck,  Dak.;  Bridger,  Fort,  Wyo.; 
r.rownsville,  Tex. ;  Bnford,  Fort,  Dak. ;  Benton,  Fort,  Mont. ;  Bid  well.  Fort,  Cal. ;  Ben- 
nett, Fort,  Dak.:  Bowie,  Fort,  Ariz.;  Canby,  Fort,  Wash.;  Custer,  Fort,  Mont.;  Can- 
tonment, Ind.  T.;  Garter,  Wyo.;  Custer  Station,  Mont.;  Coeur  d'AIene,  Idaho;  Dodge 
City,  Kans. ;  Dayton,  WaaiL ;  Davis,  Fort,  Tex. ;  Dorango,  Colo. ;  Elliott,  Fort,  Tex. ;  Ed- 
inburg,  Tex. ;  Glendive,  Mont;  Galpin,  Mont. ;  Grant,  Fort,  Mont. ;  Helena  Mont. ;  Hen- 
rietta, Tex. ;  Klamath,  Fort,  Oreg. ;  Lewiston,  Idaho;  Lakeview,  Oreg. ;  Laramie,  Fort, 
Wyo. ;  Linkville,  Oreg. ;  Lava,  N.  Mex. ;  Lacota,  Dak. ;  Larimore,  Dak. ;  Moginnis,  Fort, 
Mont ;  Maricopa,  AnL ;  McDowell,  Fort,  Ariz. ;  Marfa,  Tex. ;  Neah  Bay,  Wash. ;  Pysht, 
Wash. ;  Poplar  River,  Mont ;  Port  An^^les,  Wash. ;  Phoenix,  Ariz. ;  Parker's,  Or^. ; 
Rio  Grande  City,  Tex. ;  Reno,  Fort,  Ind.  T. ;  Robinson,  Fort,  Nebr. ;  Shaw,  Fort,  Mont ; 
Spokane  Falls,  Wash. ;  Stanton,  Fort,  N.  Mex. ;  Stockton,  Fort,  Tex. ;  San  Carlos  Agency, 
Ariz. ;  Spokane,  Fort,  Wash. ;  Supply,  Fort,  Ind.  T. ;  Santa  Maria,  Tex. ;  Sullv,  Fort, 
Dak. ;  Sill,  Fort,  Ind.  T. ;  Tatoosh  Island,  Wash. ;  Totten,  Fort,  Dak. ;  Thomas,  Fort,  Ariz. ; 
Tucson,  Ariz. ;  Verde,  Fort,  Ariz. ;  Watrotis,  N.  Mex. ;  Webster,  Dak. ;  Wickenburg, 
Ariz. ;  Willoox,  Ariz. ;  Yates,  Fort,  Dak.  These  expenses  are  for  rents  of  offices,  the  hire  of 
civilian  operators,  repairmen,  and  messengers;  the  purchase  of  lamps,  lanterns,  matches, 
oU,  wicks,  lamp-chimneys;  the  payment  for  gas;  purchase  of  lightning  arresters,  axes,  crow- 
bars, digging  bars,  switdi-boards,  iron  boots,  batteiy-boxes,  c^l-boxes,  cable-boxes,  brack- 
ets, cable,  battery  cells,  clamps,  climbers  and  straps,  battery  connectors,  coppers,  sulphate 
of  copper,  plug-drivers,  soldering  furnaces,  electric  gongs,  tel^caphkeys^  sounders,  relays, 
pocket  relays,  box  sounders,  repeaters,  insulators,  nails,  picks,  ground  plates,  pliers,  poles, 
pi ng^  pulleys,  reels,  switches,  screw-drivers,  shovels,  syringes,  solder,  spikes,  telephones, 
wire,  zincs,  tariff-books,  repairs  to  cables;  hire  of  teams,  boats,  animals,  and  other  means  of 
conveyance,  and  help  on  repair  trips,  ferriage,  tolls,  and  other  costs  of  short  transits  to 
repair  the  lines;  purchase  of  office  furniture  and  supplies,  rent  of  post-office  boxes,  stor- 
age of  tel^raph  material,  purchase  of  stoves  and  heating  supplies  (except  fuel),  and  for 
such  other  expenses  as  may  be  considered  necessary  to  maintain  the  lines  and  keep  them 
in  proper  working  order. 

The  other  estimates  made  by  this  service  for  pay,  subsistence,  regular  supplies,  inci- 
dental expenses,  transportation,  barracks  and  quarters,  clothing,  camp  and  garrison 
equipage,  mediod  department,  ordnance  stores,  are  fully  explained  in  the  language  of 
the  estimates  and  notes  accompanying  the  same. 

Under  t^e  title  '*  Signal  Service,  r^^ar  supplies,  fuel,  authorized  allowance  for  en- 
listed men  at  Fort  Myer,  Ya,  and  for  various  offices  at  Fort  Myer,  Va.,  and  on  United 
States  military-tel^^ph  lines,  and  at  stations  of  observation  outside  of  Washington. 
D.  C,  and  for  sales  of  the  r^^ation  allowance  to  officers  of  the  Signal  Corps,  and 
those  doing  duty  therewith  (for  fires  the  year  round  when  needed) : ''  It  is  intended  that 
this  estimate  shall  provide  fuel  for  the  following-named  stations  or  such  others  as  the 
Seoetary  of  War  may  deem  necessary :  Atlantic  City,  N.  J. ;  Alpena,  Mich. ;  Abilene, 
Tex.;  Angnsta,  Ga.;  Baltimore,  Md.;  Boise  City,  Idaho;  Block  Island,  R.  I.;  Chatta- 
nooga, Tenn. ;  Cape  Henry,  Va. ;  Cape  Henlopen,  Del. ;  Cape  Mendocino,  Cal. ;  Charles- 
ton, 8.  C;  Charlotte,  N.  C;  Cedar  Keys,  Fla.;  Chicago,  111.;  Chincoteague,  Va.;  Con- 
cordia, Kans. ;  Colorado  Springs,  Colo. ;  Dead  wood,  D^. ;  Des  Moines,  Iowa;  Dubuque, 
Iowa:  Eastport,  Maine;  Escanaba,  Mich.;  £1  Paso,  Tex.;  Erie,  Pa.;  Frisco,  Utah;  Fort 
Smi^  Ark. ;  Galveston,  Tex. ;  GreencasUe,  Ind. ;  Hatteras,  N.  C. ;  Huron.  Dak. ;  In- 
dianola,  Tex. ;  Jacksonville,  Fla. ;  Keeler,  C^l. ;  Keokuk,  Iowa;  Key  West,  Fla. ;  Kitty 
Hawk,  N.  C ;  Lamar,  Mo. ;  La  Crosse,  Wis. ;  Leavenworth,  Kans. ;  Little  Rock,  Ark. ; 
Logansport,  Ind. ;  Los  Aisles,  Cal. ;  Lynchburg,  Va. ;  Marquette,  Mich. ;  Mackinaw 
City,  Mich. ;  Maoon,  Fort,  N.  C. ;  Memphis,  Tenn. ;  Milwaukee,  Wis. ;  Mobile,  Ala. ; 
Mootgomery,  Ala. ;  Moorhead,  Minn. ;  Montrose,  Colo. ;  Mount  Washington,  N.  H. ;  Nar- 
ragansett  Pier,  R.  I. ;  Nashville,  Tenn. ;  New  London,  Conn. ;  New  River  Inlet,  N.  C. ; 
Norfc^k,  Va. ;  Ocean  City,  Md. ;  Omaha,  Nebr. ;  Oswego,  N.  Y. ;  Olympia,  Wash. ;  Peu- 
aaoola,  Fla. ;  Pike's  Peak,  Colo. ;  Portland,  Or^. ;  Port  Huron,  Mich. ;  Red  Blufi*,  Cal. ; 
Roseboig,  Oreg. ;  Savannah,  Ga. ;  Salt  Lake  City,  Utah ;  Sacramento,  Cal. ;  San  Fran- 
cisoo  and  branch,  Cal.;  Santa  F6,  N.  Mex. ;  SointPaul^  Minn. ;  Saint  Vincent,  Minn. 
Son 

Wash 

NcT.;  Yankton,  Dak. ;  Yuma,  Ariz. 
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Telegraph  Offices — Apache,  Fort,  Ariz. ;  Assinahome,  Mont. ;  Ashland,  Orep. ;  Astoria, 
Oreg. ;  Bismarck,  Dak. ;  Brownsville,  Tex. ;  Bridger,  Fort,  Wyo. ;  Buford,  Fort,  Dak. ; 
Bidwell,  Fort,  Cal.;  Cantonment,  Ind.  T.;  Coeur  d'AJene,  Fort,  Idaho;  Caster,  Fort, 
Mont. ;  Canby,  Fort,  Wash. ;  Dodge  City,  Kans. ;  Davis,  Fort,  Tex. ;  Elliott,  Fort,  Tex, ; 
Helena,  Mont ;  Itlamath,  Fort,  Oreg. ;  Lakeview,  Or^. ;  Lava,  N.  Mex. ;  Lewiston, 
Idaho;  Linkville,  Oreg.;  Maricopa,  Ariz.;  Maginnis,  Fort,  Mont.;  McDowell,  Fort, 
Mont ;  Myer,  Fort,  Va. ;  Neah  Bay,  Wash. ;  Prescott,  Ariz. ;  Phoenix,  Ariz. ;  Port  An- 
geles, Wash.;  Poplar  Riyer,  Mont;  Pysht,  Wash.;  Reno,  Fort,  Ind.  T.:  Rio  Grande 
City,  Tex. ;  Robinson,  Fort,  Neb. ;  San  Carlos,  Ariz, ;  Stanton,  Port,  N.  Mex. :  Solly, 
Fort,  Dak.;  Sill,  Forti,  Ind.  T.;  Spokane  Falls,  Wash.;  Stockton,  Fort,  Tex.;  San  An- 
tonio, Tex. ;  Tatoosh  Island,  Wash. ;  Thomas,  Fort,  Ariz. ;  Totten,  Fort,  Ariz. ;  Wicken- 
burg,  Ariz. ;  Willoox,  Ariz. ;  Yates,  Fort,  Dak. 

(See  Ex.  Doc.  No.  175,  H.  of  R,  Forty-ninth  Congress,  first  session.) 

PROPKBTY  EESPONSIBILITY. 

In  regard  to  my  responsibility  for  the  property  belonging  to  this  service,  I  would  say 
that  under  the  present  roles  each  article  purchased  is  taken  op  on  tbe  property  report 
which  is  rendered  qoarterly  to  the  Chief  Signal  Officer,  for  transmission  to  the  Third 
Aoditor  of  the  Treasory,  so  that  not  one  article,  from  the  merest  trifle  to  the  most  ex- 
pensive, bot  what  is  carefolly  reported  every  three  months  to  the  aocoonting  offioen  of 
the  Treasory.  And  when  it  is  considered  that  the  property  is  scattered  all  over  the 
United  States  at  all  of  the  stations  of  this  service,  and  that  freqoent  inventories  have 
demonstrated  the  absolute  accuracy  of  my  reports,  the  vast  amount  of  care  reqoired  to 
l^rodoce  soc^  a  resolt  can  bo  more  readily  appreciated. 

Whenever  articles  for  the  ose  of  the  Government  are  ordered  and  received  at  this  office 
I  have  in  each  case  personally  examined  the  same,  so  far  as  their  receipt  at  this  office  was 
concerned,  and  have  had  the  articles  inspected  by  a  competent  person  before  their  accept- 
ance. 

STOBE-HOUSE. 

There  is  always  an  accomolation  at  this  office  of  valoable  Government  property,  and  I 
woold  invite  the  attention  of  the  Chief  Signal  Officer  to  the  very  inadeqoate  store-hoose, 
and  recommend  that,  if  possible,  some  action  may  be  taken  to  fornish  storage  room  of  a 
better  character  and  greater  capacity. 

FIKE-PEOOP  BUILDING. 

It  woold  seem  that  while  several  estimates  have  been  sobmitted  for  afire-proof  boild- 
ing,  they  have  been  thos  far  ignored,  and  the  accomolation  of  the  work  of  this  service 
and  the  resolt  of  the  observations  made,  together  >vith  the  valoable  property,  is  worth 
protection.  Congress  shoold  be  orged  to  finvorably  consider  the  estimate  sobmitted  for 
a  fire-proof  boilding  adapted  to  the  needs  of  this  service. 

STATUS  OF    WQBK. 

The  work  of  the  division  is  well  op  to  date,  and  all  possible  provision  has  been  made 
to  continoe  the  service  for  the  next  fiscal  year  on  the  same  bi^is  as  during  the  past  fis- 
cal year.  Leases  have  been  renewed  (subject,  of  course,  to  an  appropriation)  and  pro- 
posals have  been  invited  and  received  for  the  year's  supplies  at  tbiis  office,  as  well  as  at 
stations,  as  needed.  Of  course  no  authorities  can  issue  looking  to  incurring  any  ex- 
pense until  Congress  shall  have  passed  the  appropriations  for  which  estimates  have  been 
submitted. 

I  would  invite  attention  to  the  fact  that  when  I  entered  upon  the  duties  of  property 
and  disbursing  officer,  one  year  ago,  I  was  not  at  all  &miliar  with  the  duties  of  that 
office,  but  had  to  rely  in  a  great  measure  upon  the  knowledge  of  the  chief  derk  of  the 
division,  Mr.  W.  R.  Bushby,  and  I  take  great  pleasure  in  statins  that  the  efficient  serv- 
ice rendered  by  him  has  been  of  inestimable  assistance  to  me  in  transacting  tJie  bos!- 
ness  of  the  division. 

I  would  also  state  that  with  but  few  exceptions  the  men  on  duly  in  the  division  have 
well  and  faithfully  x)erformed  the  duties  assigned  them. 
I  am,  very  respertfully,  your  obedient  servant, 

FRANCIS  B.  JONES, 
Capfnin  and  AmHtani  Quartemuuterf  U.  8,  A.^ 

Property  and  Difhursing  Officer,  Signal  Service, 

The  Chief  Signal  Officer  of  the  Army. 


APPENDIX  15. 

ANNUAL  REPORT  OF  THE  EXAMINING  OFFICER, 

Sir  :  The  work  of  this  division  has  been  condacted  with  the  same  regularity  and  form 
as  in  the  preceding  years.  No  new  rules  or  methods  have  been  introduced.  The  duties 
DOW  as  in  the  past  relate  wholly  to  the  preservation  of  the  fiscal  integrity  of  the  service. 
So  fiff  as  lies  within  my  power,  no  purchases  or  engagements  are  made  that  are  not  neces- 
sary, economical,  and  lawful,  and  no  disbursements  are  made  that  come  under  my  super- 
visiion  that  are  not  in  strict  accordance  with  previous  authority  or  approval. 

As  is  but  natural,  cases  occasionally  arise  where  authority  for  expenditure  of  money 
is  requested  in  which  the  request  does  not  coincide  with  my  views  upon  the  subject. 
These  cases  are  fully  investigated  and  a  satisfactory  understanding  is  arrived  at  before 
the  issuance  of  the  authority,  or  else,  failing  such  understanding,  the  matter  is  referred 
for  the  personal  decision  of  the  Chief  Signal  Officer.    Such  cases  are  fortunately  rare. 

This  division,  originally  instituted  for  the  purpose  of  assuring  a  rigid  honesty  in  the 
monetary  affairs  of  the  service,  after  an  expoiS  of  unparalleled  thievery  and  looseness  of 
management,  itself  in  a  great  measure  culpable,  has,  happily,  because  of  the  sometimes 
painftdly  solicitous  honest  management  of  the  application  and  disbursement  of  the  pub- 
lic funds,  reached  a  time  when  the  corrections  to  be  made  and  errors  to  be  guarded 
against  are  those  that  are  purely  technical  in  their  nature. 

Were  wie  sure  that  in  the  future  there  would  be  the  same  rigid  honesty  on  the  part  of 
all  officers  whose  duties  lie  near  to  the  appropriations  for  the  support  of  this  service, 
this  division  might  well  be  abolished  and  the  purely  clerical  labor  of  examining  prop- 
erty retoms  of  signal  property  throughout  the  country  confided  to  a  branch  of  the  prop- 
erty division.  But  the  millennium  haa  not  yetarrived;  indeed,  is  hardly  duo,  judging 
from  recent  matters  connected  with  this  service,  and  none  are  infallible  but  ourselves. 

It  seems  to  me  at  times  that,  for  the  small  amounts  of  signal  property  in  the  hands 
of  very  many  officers,  the  amount  of  reports  and  the  labor  of  examination  are  greatly  in 
excess  of  the  value  of  the  articles  reported. 

When  it  is  considered  that  these  reports  require  the  preparation,  examination  here, 
the  notification  of  the  responsible  officer,  frequent  but  necessary  correction  of  insignifi- 
cant errors,  the  transmittal  with  a  separate  letter  for  each  account  to  the  Third  Auditor 
and  their  examination  there,  and  that  this  happens  four  times  in  each  year,  and  that 
these  reports  must  necessarily  cover  only  property  small  in  quantity  and  value,  it  is 
worthy  of  serious  thought  whether  or  not  a  report  of  signal  property  made  once  in  each 
year,  or  at  most  once  in  each  half  year,  would  not  be  all-sufficient. 

I  must  call  attention  to  the  deplorable  sanitary  condition  of  the  rooms  occupied  by 
this  division;  the  working  room  in  which  three  clerks  are  daily  confined  is  small  and 
dark,  cold  in  winter  and  worm  in  summer.  Such  quarters  surely  shorten  their  lives.  My 
own  room  Is  little  better,  and  to  add  to  the  situation  there  is  an  ever-present  stale,  ill- 
smelling  odor,  rising  at  frequent  times  to  a  pitch  that  is  all  but  visible.  I  am  aware 
that  these  are  the  best  rooms  the  service  can  affi^rd,  and  that  they  are  much  better  than 
many  others. 

The  office  force,  with  myself,  have  worked  steadily,  faithfully,  and  diligently,  and  in 
these  days  of  threatened  disaster  and  insidious  attack  can  but  look  forward  into  the 
future,  wondering  and  fearing. 

A  summarized  report  of  the  work  performed  in  the  division  has  been  already  sub- 
mitted, and  should  be  filed  with  this  report  as  a  part  thereof. 
I  am,  very  respectfully,  your  obedient  servant, 

FRANK  GREENE, 
Second  LietUencmiy  Signal  Corpa^  U,  S,  Armyy 

In  charge  of  the  Examiner''^  Division. 
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APPENDIX    i6. 

ANNUAL  BEPOBT  OF  THE  OFFICER  IN  CHARGE  OF  THE  PUBLICATIONS 

DIVISION. 

Publications  Division,  Signal  Offkjk, 

WaaUngton^  D.  C,  Jtilt/  1, 1886. 

SiB:  I  havo  the  honor  to  herewith  submit  the  report  of  work  done  in  the  Publications 
Division  during  the  fiscal  year  ending  June  30,  1886: 

The  total  number  of  employ (js  in  the  division  is  30,  consisting  of  22  enlisted  men  and 
8  dvilianfl,  a  reduction  of  14  since  my  last  report.  This  reduction  of  force  was  incident 
to  the  discontinuance  of  the  publication  of  the  Daily  Bulletin  of  International  Observa- 
tions  and  of  Profe^ional  Papers  and  Signal  Service  Notes,  and  was  further  necessitated  by 
deficiency  of  appropriation.  These  employes  are  classified  as  follows:  Cfi^ef  clerk,  1 ; 
clerks,  3;  draughtemen,  5;  printers,  8;  lithographers,  4;  proof-reader,  1;  pressmen,  3; 
press  boy,  1;  stitchers  and  folders,  2;  engineer,  1;  laborer,  1. 

The  division  is  divided  into  three  subdivisions,  known  as  the  draughting  room,  print- 
ing room,  and  distributing  room,  each  with  a  capable  man  in  charge.  The  reportii  foi 
the  several  subdivisions  are  given  below: 

DRAUGHTING  BOOM. 

The  force  in  this  subdivision  consists  of  one  sergeant  in  charge  and  four  enlisted  men 
as  draughtsmen,  and  one  enlisted  clerk.  The  work  of  this  subdivision,  as  shown  below, 
shows  a  slight  increase  as  compared  with  that  of  the  year  ending  Juue  30,  1885.  This 
increase  of  work  is  especially  noted  in  the  item  of  miscellaneous  drawings. 

Summarp  of  work  executed  during  fiscal  year  1885-1886  in  the  draugMing  room,  Publications 

Division. 

Tri-daily  and  international  monthly  weather  charts,  reduced  by  pantograph.  _-  2, 060 
Tri-daily,  monthly  weather  review,  and  other  miscellaneous  drawings  and  charts 

transferred  to  stone 656 

Forms  transferred  to  stone 17 

International  daily  charts,  prepared  for  transfer 240 

lliscellaneous  drawings  and  charts,  completed - 548 

Drawings  and  maps  backed  with  cotton 13 

Printed  charts  inspected _ _ 225,000 

Charts  prepared  in  international  subdivision  of  draugMing  room, 

Intonational  daily  weather  charts,  completed 365 

International  monthly  weather  charts,  completed 12 

International  annual  weather  charts,  completed 1 

Miscellaneous  charts,  completed _ 20 

Monthly  weather  review  charts,  completed 40 

Data  for  monthly  weather  review,  sets 12 

PEINTINO  BOOM. 

The  force  in  the  printing  subdivision  consists  of  1  sergeant  in  charge,  7  printers,  4  lith- 
ographers, 1  proof  reader,  3  pressman,  1  press-boy,  2  stitchers  and  folders,  1  engineer  and 
1  laborer.  This  force  is  divided  into  15  enlisted  men  and  6  civilians.  With  the  excep- 
tion of  the  items.  Daily  Bulletin  of  International  Observations  and  Signal  Service  Notes 
and  Professional  Papers,  the  work  of  t^is  subdivision  has  been  quite  materially  increased, 
as  win  be  seen  by  the  tabulated  statement  below.  This  increase  has  taken  place  in  spite 
of  the  decrease  of  force,  and  of  the  fact  that  ik)  improvements  have  been  made  in  the  office 
fiunlities  daring  the  year.     The  presses  and  machinery  areold  and  are  in  lUH't]  of  overhaul 
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ing,  and,  in  some  instances,  of  replacement  by  new  and  improved  machinery.  Especi- 
ally is  this  true  of  the  lithographic  facilities,  which  have  long  been  inadequate  for  the 
work  reqnired  of  them.  There  has  been  a  steady  improvement  in  the  qnality  of  the  work 
done  in  this  subdivision,  which  compares  very  &vorably  with  work  done  in  private  print- 
ing and  lithograph  establishments.  The  following  is  a  detailed  statement  of  the  work 
done  during  the  past  year: 

Statement  of  printing  and  lithograph  work  performed  during  the  year  ending  June  30, 1886. 

No.  of  copies. 

Printing: 

Daily  bulletin  of  international  observations 2,520 

Special  bulletin  and  indications 20,300 

General  orders 33,950 

Special  orders..- 16,213 

Signal  Service  instructions i 13,660 

Signal  Service  circulars 43,450 

Professional  Papers 1,500 

Signal  Service  Notes 1,600 

Monthly  Weather  Review 32,570 

Monthly  Summary  and  Review  of  International  Meteorology 7, 500 

Post-office  wrappers  -._ - 485^000 

Letter-heads 9,660 

Letters 17,320 

Envelopes 602,900 

Forms _ 618,728 

Miscellsmeous 127,479 

Lithograph: 

Base  maps i .—  157,868 

Morning  maps,  7  a.  m 126,717 

International  charts,  daily 35,484 

Monthly  weather-review  charts 218,115 

Monthly  summary  charts 6,744 

Tri-daily  meteorological  record  charts 206,812 

Letter-heads 29,560 

Circulars 44,490 

Forms 245,488 

Miscellaneous 149,922 

DISTBIBUTTNO  BOOM. 

The  work  of  this  subdivision  consists  in  distributing  the  publications  of  the  Service 
to  the  regular  recipients  and  in  answering  applications  for  publications  fVom  parties  who 
are  not  regularly  listed  for  their  receipt.  To  secure  an  economical  and  proper  distribu- 
tion of  the  various  publications  of  the  Service  to  the  large  number  of  co-operators  with 
the  Service  and  parties  entitled  by  exchange  to  the  fiivor,  requires  a  larse  amount  of 
bookkeeping.  This  work  has  been  simplifi^  and  very  much  lessened  by  the  opening  of 
a  new  set  of  books,  referred  to  in  my  last  report,  in  which  the  lists  of  regular  and  casual 
recipients  are  handled  in  the  most  systematic  manner  possible.  The  limited  number  of 
surplus  copies  remaining  after  the  regular  lists  have  been  filled  requires  careful  scrutiny 
of,  and  discrimination  in,  the  applications  received  for  them.  These  applications  are 
growing  rapidly  in  number,  and  great  care  is  taken  to  save  the  stores  from  improper  and 
valueless  distribution.  The  issue  of  the  periodical  publications  of  the  office,  the  daily 
weather  map,  the  Monthly  Weather  Review,  and  the  monthly  summary,  has  been  car- 
ried on  with  promptness  and  with  little  complaint.  To  this  subdivision  also  belongs 
the  work  of  storing  and  preserving  the  *'  reserve  publications. "  During  the  past  year 
these  publications  have  been  overhauled  and  rearranged,  entailing  a  large  amount  of 
labor.  The  work,  however,  was  done  at  intervals,  without  interference  with  the  current 
work  of  the  division. 

In  conclusion,  I  am  gratified  to  be  able  to  say  that  I  believe  the  division  to  be  in  better 
condition  than  at  my  last  report  as  respects  organization  and  efficiency. 

F.  B.  JONES, 
Captain  and  Assistant  Quartertnasterf  A.  &  O., 

In  dun*ge  PMieaii&na  Division. 

The  Chief  Signal  Officer  of  the  Abmv. 


APPENDIX  X7. 

ANNUAL  BEPOBT  OF  THE  OFFIOEB  IN  CHABQE  OF  THE  METEOROLOGI- 
CAL BECOBD  DIVISION, 

Washington,  D.  C,  July  9,  1886. 

Sib:  In  oomplianoe  with  memorandain  instractions  lately  received,  I  have  the  honor 
to  transmit  herewith  a  report,  in  duplicate,  of  work  in  the  Meteorological  Record  Divis- 
ion for  the  year  ending  Jnne  30,  1886. 

Since  MaTOh4  the  work  has  progressed  very  slowly,  owing  to  a  redaction  of  the  clerical 
force  from  eleven  to  three.  With  the  latter  number  the  work  has  been  carried  on  at 
much  disadvantage.  A  clerical  force  of  five  is  the  minimam  that  can  be  employed  to 
carry  on  the  work  withont  loss  of  time. 

Very  respectfully,  yQur  obedient  seryant, 

JNO.  P.  FIN  LEY, 
Second  Lieutenant,  Signal  Corps,  U.  S.  A, 

Chikf  Signal  Offices  of  the  Abmy, 

Waskingion,  D.  C. 


SUUemaU  of  work  done  in  the  Meteorological  Becord  Division  for  tite  year  ending  June 

30,1886. 

The  work  of  the  Meteorological  Becord  Division,  when  completed  in  the  printedibrm, 
asBomeB  three  distinct  divirions: 

ill  The  tabolar  statement  of  data  for  the  different  stations. 
2)  The  map  prepared  firom  the  data  in  this  table. 
3)  The  synopsis  and  in^cations  made  finom  the  same  data. 
In  brin^^ng  the  work  to  this  form  the  following  steps  are  necessary : 

(1)  Fteparation  from  original  records  of  manuKript  for  the  table. 

(2)  Comparison  of  this  table,  when  completed,  with  the  originals. 

(3)  '*  Starring  "  or  marking  of  stations  firom  which  reports  were  not  received  iu  time 
to  be  used  in  making  the  qrnopsis  and  indications. 

(4)  Entry  njpon  charts  of  the  data  in  the  table. 

(5)  Comparison  of  these  charts  vrith  the  data  from  which  they  are  made., 

(6)  The  drawing  of  isobaric  and  isothermal  lines  and  tracing  the  paths  of  storm  cen- 
(en  on  these  charts,  with  a  review  of  the  same  by  some  other  officer  than  the  one  by 
whom  th^  were  drawn. 

(7)  The  entry  and  comparison  of  synopses  and  indications  made  from  the  above  data. 

(8)  Reading  proof  of  the  tabular  statement  and  synopses  and  indications. 

(9)  Reading  proofii  (three)  of  maps. 

(10)  Preparation  of  Pacific  slope  maps  for  use  of  the  officer  in  charge  at  San  Francisco. 
This  forms  no  part  of  the  Meteorological  Record,  but  has  come  to  be  a  regular  work  in 
this  division. 

In  the  sntgoined  table  the  work  performed  is  recorded  under  these  different  headings, 
the  order  of  this  statement  being  changed  so  that  all  of  the  different  steps  pertaining  to 
each  of  the  three  nltimate  divisions  mav  appear  as  one  group: 
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Ma  Record. 

Ma  Charts. 

Synopses 
and    indi- 
cations. 

Paci8o 
slope 
maps. 

Date. 

1 
t 

at 

c: 
o 

*^ 

1 

97 

2 

53 

Stations  com- 
pared. 

• 

1 

■i 

& 

"m 

•  ••••••a 

1 

P. 

It 

Pk 

59 

96 

108 

8 

8 

• 

1 

1 

• 

s 
t 

i 

8 
.3 

57 

•  ••••••• 

12 
142 

75 
30 
74 
81 

o»:  j  M  :  M  I        Lines  reviewed. 

•      •      •      •            •     •      • 

1 
t 

A  . 
•OS 

at 

o 

GO 

•  ••••••• 

120 

•  ••••••a 

36 
56 
72 
45 

4 

ao 
<M 

O 

o 

:i 

A 
H 

•••••  ■•• 
•••••••• 

33 
52 

40 
60 
52 
41 

8 
16 

c 
10 

i 

1 

90 
183 

10 

j  1  j  j        Written,  but  not 
:  :  1  :              compared. 

• 

t 

c 
c. 

1 

July,  1885 

Aiig:.,18«5 

Hept.,1885 

Oct.,  1885 

Nov..  1885 

57 

50 
15 
2 
847 
425 
333 
237 

S3 
12 

207 

56 

765 

0 

57 

118 

'38* 
93 
62 
20 

873 
1,239 
1,185 

1(H 

466 
1,464 

*'*20i' 
178 

463 
813 

Dec..  1885 

32 
287 
7G8 
144 

•  ••••••• 

•  «•••••• 

•  ••••••• 

••••• ■•• 

•  ••••••• 

94 

152 

60 

14 

•  ••••••• 

360 

93 
93 

880 

Jan..  1886 

Feb.,  1880 

1 

Mar.,  1886 

28:? 
63 

Anr..  1886 

108 
75 
93 

May.  1886 

159 

t 

June.  18i>6 

13 

163 

1     16 

369 

1 

6 

Totals 

1,396 

1,104 

183 

295 

1,685 

1.323 

471 

397 

833 

308 

10 

283 

310 

3,629 

k»» 

Note. — Old  records  were  corrected  as  follows :  Cairo,  barometer  for  19  months;  Cincinnati,  for  12 
months;  Indianapolis,  14  months;  Fort  Davis,  5 months ;  Los  Angeles,  16  months;  Louisville.  16 
months ;  Rochester,  6  months ;  Saint  Louis,  13  months ;  Saint  Vincent,  10  months ;  and  Yuma,  2 
months.  Two  pa^s  of  January,  1882,  reoord  were  recopicd.  The  thermometer  readinirs  in  the 
Ufflaamie  record  were  corrected  to  ain'ee  with  the  printed  official  report,  and  relative  humidity 
substituted  tor  the  reading  of  the  wet-bulb  thermometer  for  the  entire  period  during  which  the 
station  bad  been  maintained.  Time  equal  to  about  two  montlis*  work  for  one  person  was  ((iven  to 
examination  and  special  report  upon  work  already  done  and  to  the  correction  of  such  imperfec- 
tions in  the  synopses  and  indications  as  could  be  done  without  reference  to  the  original  copies.  A 
r*cries  of  fourteen  maps, January,  1886, 6th, 3  p.m.  to  10th,  11  p.m., was  made  for  the  Indications* 
Division  from  the  original  records. 
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REPORT  OF  TORNADO  WORK, 

Signal  Officb,  Wab  Depabtmknt, 

WashingUm  CUy,  Jtdyj^  8,  1886. 

SlE:  In  eompUanoe  with  instmctioiia  lately  received,  I  have  the  honor  to  forward  here- 
with, in  dnpiUcBtOy  a  report  on  tornado  work  for  the  year  ending  Jane  30,  1886. 
I  am,  T617  respectftdly,  yonr  obedient  servant, 

JNO.  P.  FINLEY, 
Second  Lieutenant^  Signal  Corps^  U.  S.  A. 

Hw  Chikf  Signal  Offices,  U.  S.  A., 

Washington,  D,  C, 


Ud  0/  vohaUarif  tornado-reporting  stations  of  the  United  States  SigtuU  Service^  by  Slates,  for 

the  fiscal  year  ending  June  30,  1886. 


Slate. 

Namber  of 
stations. 

SUte. 

Namber  of 
stations. 

82 
26 

1 
15 

1 
88 

2 

141 

88 

60 

1 

83 

131 

85 

10 

5 

6 
23 
77 

Mississippi. 

Missoari „... 

Nebraslca.. .....^...».4.. 

20 

A-fc  aif  M 

71 

8i 

VfflOradO     ^••.••■•••aaMaKM*i«.«aaaaa>«*.aa*«.>. •••••••  ••••.. 

New  Hampshire 

NewJerscy« 

New  Yorlc ^ „.. 

North  Carolina 

1 

6 

FictidA 

37 
128 

^^^Wi^JkW  — >»■•»>■■— •—••♦•••    ••••••••«••••••••••••••••••••••• 

Ohio.. a. « 

Pennsylvania 

Rhode  Island 

51 

70 

Tmllaif. 

1 

A^MUB^l  AQFalv^^a^  •••»••••••••  ••••••••••••  *•••••••«••••••••• 

Soath  Carolina 

114 

Tennessee .a - 

Texas ., 

Vermont  « - 

Virginia « 

WfWt  VinriniA......aaaa.  ..r 

32 
GO 

Xcnto^yaaa..... 

Hxnliiaiia.. 

1 
3 

Millie. 

1 

Kwirihnsfrtts  1 

Wisconsin - 

Grand  total a. 

102 

S!*!S?.- 

l,5f>2 

fltatloiis  in  operation  Jane  90, 1885. .a aa 1,3»5 

^sauoBB  sfloeci  aqiump  *uo  pasw  nscsM  year . a.. a.......a..«. ........  •...•••...•..■•••.•........•.....•..•.•...  .«••......•....      1  ^  / 

8laUoiitliiopermtion^aneao,188G .a 1,5G2 
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StcUement'of  work  performed  in  Tortiado  Division  since  April,  1882,  when  I  assumed  charge^ 

to  June-  30,  1886. 


Subject. 

Prepared    and 
published. 

1 

•8 

1 

i 

1 
1 

1 

■s 

M 

•S 

o 

OT4 

1 

s 
I 

i 

1 

a 
• 

1 

% 

Tnm<ui/«  ««{mn1n.T«           .     — 

23 

4 
1 

•••••••••••• 

9,U6 
2,080 

9 
••••••••• 

••••••••a 

••••••••• 

•■••••••• 

■•••«•«•• 

•■••••••• 

••••••••• 

••••••••a 

••••••••• 

.....a ...••. 

1,296 

Professional  papers.. »» 

Ricmal'-SArviGe  notes  .....^^.. ........ 

— 

Tornado  nrediotions. 

Communications  reoeived » 

Reports   received    on  refcular 
forms • ...t.-i-»-,t--T— 

Newspaper  dippings  made  and 

plaoed  in  scrap-books..... 

Tnmflilo  abctractfl  for  fact  room.. 

••••••  •••••• 

18 

^ATTifulfv-rAnortinirfitAtioTiii 

1,562 

Charts  of  temperature  and  wind 
directions,  prepared  for  days 
on  xrhich  tornadoes  occurred... 

106 

10,734* 

•••••••• 

775 

••••••••a 

•»aaaaaa« 

Tjettera  sent. - 

20,230 

•«••••••• 

Indexincp  letters-sent  boolcs.. 

Preliminary  tornado  charts.. 

State  tornado  maT>s 

224 



•«••••••• 

•••••••••    •••••••«• 

Matlinfi;  list  furnished  the  Publi- 
cations IM  vision 

* 

1.601 

Chartfl  for  tomfido  nrediotions... 

1,676 

•Seasons  of  1884, 1885,  and  1886. 


^atcment  of  work  performed  in  Tornado  Division  during  iJie  fiscal  year  ending  June  30, 1886. 


Subject. 

Prepared    and 
published. 

1 

1 

• 

1 
1 
1 

1 

a 

1 

1 

s 

■8 
1 

• 

1 
1 

•8 

T^ftmftrto  ^ironliLinH. ...•«**•>. *«■■•>«« ..>>■.■«..>... 

2 

i 

0 

•••«••••• 

••*•••••■ 

••••a*««* 

Professional  papers. ..- 

Signal-Service  notes » 

Tornado  predictions 

••••••aaa 

•  •••••a*« 

• 

••a»«a«a« 

Communications  received. 

1,068 
563 

••»••  •••• 

Reports  received  on  roinilar  forms 

>••••••— 

Newspaper  dippings  made    and 

placed  in  scrap-book 

600 

•  ••——• 

Tornado  abstracts  for  fact  room 

9 

Tornado-reporting  stations... 

•••••• ••• 

177 

Letters  sent « 

6,409 

•■•••aaa* 

••a««a*aa 

Indexing  letters-sent  books. 

800 

**** 

•*•••— ^ 

Preliminary  tornado  charts.. 

tl12 

State  tomacio  maps „ 

Mailing  list  furnished  the  Publica- 

•••••• ••• 

••a*aa«a« 

••••••••a 

50 

••••aaaaa 

•aaaaaaa 

tions  Division..! 

Cliarts  for  tornado  predictions 

i 
1 

••••••••      ••» •••••• 

1 

518 

•• •••aaaa 
•••aaaaaa 

•••••aaaa 
••••asaaa 

•aaaasaas 

•aaaa»a«a 
•aa«aa*«a 

«a»«a*a»» 

•••aa««*e 

177 

*  Eight  months  and  twenty  days,  seasons  of  1885  and  1880. 
t  Prepared,  but  not  published. 
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MI8CELLAKB0U5. 

One  prolwioiial  paper  is  now  in  coarse  of  preparation,  upon  which  the  following  work 
has  been  acoomplidied:  Thirty-foor  State  maps  have  been  carelnlly  drawn  on  tracing 
pqier,  upon  which  has  been  located  the  tiacks  of  all  of  the  tornadoes  reported  as  occur- 
lioj;  in  the  Tarions  States  and  Territories  since  the  10th  of  Jnne,  1682.  Two  hnndred 
and  fbarteen  pages  of  tabulated  tornado  records  have  been  prepared,  embracing  the  period 
from  1682  to  1885,  indnsiTe. 

Fiftj-fiTe  pages  of  sundry  matter,  mostly  tables,  have  also  been  prepared. 

It  will  require  about  one  month  of  steady  work  to  complete  the  manuscript  for  this 
piper. 

Daring  the  year  ending  June  30.  lt$^.  the  manuscript  for  a  paper  entitled  "  Charts  of 
Storm  Frequency  for  a  portion  of  the  North  Atlantic  Ocean*'  was  prepared  and  sub- 
mitted. 

Nearly  three  uiontba*  work  for  one  man  was  given  tu  the  examination  of  old  records 
in  the  Congiest>ional  Library  and  in  the  office  of  the  Chief  Signal  Officer  for  the  purpose 
of  obtaining  information  concerning  the  occorreace  of  puKt  tornadoes. 

Card  indices  for  OTcr  1,500  storms  were  prepared  for  the  tornado  and  local  storm  rec- 
ordbooka. 

Yeiy  reqiectfully,  your  obedient  servant, 

JNO.  P.  FINLEY, 
Second  LiaUenuAL,  Signal  OorpSy  U.  &  Armg. 

13  SIO 


APPENDIX    19. 

REPORT  OF  THE  ASSISTANT  IN  CHARGE  OF  THE^  STUDY  DIVISION, 

Study  Division,  July  15,  1886. 

SiB:  I  have  tho  honor  to  8ul>iiiit  tiie  followiug  report  of*  work  done  in  the  Study  Di- 
vision daring  the  year  ending  June  150,  IHHG: 
The  work  assigned  to  thi.^  division  lu  ly  hj  arranged  under  the  following  heads: 

SCIENTIFIC  COUKKSrONDKNCE. 

Six  hundred  and  forty  letters  relating  to  scientiQc  matters  have  been  referred  to  this 
room,  on  which  appropriate  action  has  l)een  suggested.  Among  these,  those  re(|uiring 
special  attention  related  to  questions  in  hygrometry,  hypsonietry,  cvaitomtion,  solar  ra- 
diation, thunder  storms,  tornadoes,  sun  spot  and  lunar  influences  on  the  atmosphere, 
cloud  measurements,  new  stations,  and  publications. 

ACCURACY  OF  ARCTIC  GEOOBAPUY. 

A  thorough  examination  was  made  as  to  the  reliability  of  the  sextant  observations 
made  by  Lieutenant  Lockwood  during  his  sledge  journey  on  the  north  coivstot*  Green- 
land, in  which  he  reached  the  "  farthest  nortli,"  and  the  results  were  found  to  be  highly 
satisfactory.  The  report  thereon,  made  by  G.  E.  Curtis,  will  appear  as  an  appendix  to 
Lieutenant  Greely^s  official  report  of  the  expedition  to  Lady  Franklin  Bay. 

TABLE  FOB  REDUCTION  OF  OBSERVATIONS. 

The  table  of  monthly  constants  for  reduction  of  the  barometer  to  sea  level  has  been 
corrected  for  current  changes,  which  are  given  in  Appendix  A.  The  usual  reprint  of 
the  table  has  not  been  made,  owing  to  tho  tact  that  a  much  improved  method  has  been 
prepared  to  replace  it.  Much  time  hn^  been  given  in  this  division  to  the  discos-siou  «if 
the  details  of  the  proposed  system  of  reducing  tho  barometer  to  sea  level,  and  finally 
all  papers  were  referred  to  Professor  Ferrcl,  with  instructions  to  decide  on  the  questions 
at  issue  and  to  prepare  the  tables. 

LOCATIONS  OF   STATIONS. 

The  latitude,  longitude,  elevation,  and  magnetic  variation  of  Signal  Service  and  vol- 
untary stations  have  been  furnished  as  needed.  In  proportion  as  the  bantmctric  work 
of  the  service  becomes  more  accurate,  the  errors  of  crude  railroad  levelings  become  more 
troublesome,  so  that  it  is  becoming  more  and  more  desirable  that  the  elevations  of  our 
stations  should  be  based  upon  accurate  levels  made  by  the  Coast  and  Geodetic  Survey. 
A  table  compiled  by  Professor  Hazen,  containing  the  elevations  of  the  barometers  at  all 
stations  in  the  service  on  January  1,  1885,  is  given  in  Appendix  B,  together  with  all 
changes  since  that  date. 

EXPOSUBE  OF  INSTBUMENTS. 

(a)  Barometer. — No  change  has  been  made  during  the  year,  but  I  consider  it  of  increas- 
ing importance  for  thb  office  to  make  the  investigation  recommended  in  my  last  annual 
report  as  to  the  influence  of  wind  upon  the  pressure  within  the  observer's  room.  A 
schedule  of  preliminary  ol)servations  at  Mount  Washington  bearing  upon  this  point  has 
been  submitted  and  approved. 

(6)  Tlwrmomder. — The  (lurijtioii  as  to  the  proper  exposure  of  thermometers  in  order 
to  obtain  the  t(Mn]HM":ituro  of  tlie  air  in  their  iniiuediate  neighborhoo<l  having  been  de- 
cided ]>y  the  ji(h>|)titm  of  the  whirling  thermometer  inside  of  a  light  arfd  open  wootlen 
^sheller,  the  principal  rv*in:iiuliig  c|iie.sti(.Mi  for  this  division  h;w  been  the  lociitiou  of  the 
shelters.  For  lociil  climai<)lt>gy  these  should  evidently  be  placed  so  a^  to  give  the  local 
temi)eraturc3  with  all  their  peculiarities;  but  for  weather  predictions  or  general  dynamic 
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meteorology,  the  shelter  should  bo  so  placed  by  elevation  or  otherwise  as  to  give  a  tern- 
peratnro  representative  of  a  large  mass  of  air.  The  inspection  reports  are  regolarly  ex- 
amined, and  special  inquiries  are  made  for  the  purpose  of  detecting  any  irregularities  in 
Signal  Service  exposures. 

(c)  Anemometer  and  rain- gauge. — Special  comparative  olwervations  have  been  made  dur- 
ing the  year  between  anemometers  located  iu  and  around  Wiishington,  and  a  report  has 
b^  made  upon  the  relative  velocities  recorded  at  neighboring  Signal  Service  stations 
throughout  the  country. 

Observations  on  the  influence  of  exposure  upon  the  collection  of  the  rain-gauge  have 
continued  to  be  made  at  about  one-third  of  the  Signal  Service  stations,  including  a  special 
series  at  Mount  Washington.  From  all  these  it  is  evident  that  a  correct  determination 
of  the  general  wind  velocity  and  precipitation  can  bo  obtained  only  by  locating  the  in- 
struments away  from  the  disturbing  influences  of  the  buildings  upon  which  they  are  at 
present  Tery  generally  exposed.  Even  in  improved  locations  outside  of  city  limits  it 
will  still  be  important  to  determine  the  small  coefficients  necessary  to  correct  the  ane- 
mometer readings  for  the  eflect  of  exposure  and  locality,  and  a  plan  to  that  end  is  now 
in  hand. 

Soiar  radiation  iltermaincUr. — Studies  as  to  methods  of  eliminating  the  effect  of  expos- 
are  upon  the  Arago-Davy  actinometer  have  been  postponed  in  anticipation  of  the  receipt 
of  the  standard  instrument  ordered  over  a  year  ago.  Meanwhile  the  theory  of  the 
auxiliary  apparatus  has  been  more  carefully  elaborated  and  the  experimental  work  as 
planned  will  be  submitted  to  the  physical  laboratory  for  execution. 

TIME, 

A  full  report  has  been  submitted  upon  tha  details  of  the  construction  of  the  standard 
clock  and  the  method  proposed  for  securing  standard  time  of  the  highest  accuracy  for  the 
Qseofour  Htatious.  This  report  completes  the  transfer  of  this  work  to  the  physical 
laboratory. 

BALLOON  OBSERVATIONS. 

The  report  of  results  obtained  by  Private  W.  II.  Hammon  has  been  completed  under 
my  own  and  Professor  McndenhalPs  joint  supervision,  and  an  introductory  chapter  by 
myself  has  been  partly  written.  The  temperatures  and  humidities  observed  by  him  are  ot 
eo  high  a  d^ree  of  accuracy  as  to  justify  special  core  in  their  comparison  with  meteoro- 
logical laws. 

Through  the  kindness  of  Messrs.  James  Allen  &  Son,  of  Providence,  R.  I.,  an  op- 
portunity was  afforded  for  making  meteorological  observations  in  a  balloon  on  Juno  24, 
1886.  This  duty  was  assigned  to  junior  professor  H.  A.  Hozen  at  his  request,  and  his 
report  has  been  submitted. 

On  account  of  the  importance  of  securing  the  fullest  information  as  to  the  construc- 
tion and  management  of  balloons  for  both  military  and  meteorological  purposes,  Prof. 
8.  A  Kinji:  was  temporarily  engaged  and  assigned  to  the  duty  of  compiling  a  manual  on 
ballooning.  This  work  was  compIete<l  and  will,  it  is  hoped,  be  printed  for  the  use  of  the 
service.  The  importance  of  balloon  ol>servations  in  the  study  of  the  atmosphere  has 
been  urged  of  late  by  meteorologists,  both  theoretical  and  practical.  The  anomalous 
phenomena  frequently  observed  stimulate  to  a  more  thorough  study  of  the  atmosphere 
by  this  meaas. 

INSTRUCTION. 

The  course  of  instruction  for  lieutentants  at  this  office  has  included  a  series  of  fifty- 
eightlectures  of  about  two  hours  each  by  myself,  covering  the  following  sul^ects:  Me- 
teorological apx>aratus,  meteorological  chartography,  the  various  optical  and  thermal 
phenomena  due  to  moisture,  the  vertical  distribution  of  temperature,  pressure  and 
nuHsture,  some  of  the  results  of  Ferrel's,  Guldberg  and  Mohn's,  Ob^beck's,  and 
^>nmg'8  studies  into  the  development  and  movement  of  storms.  Thase  lectures  can 
he  prepared  Os  a  text-book  for  the  use  of  the  office.  Prof.  W.  M.  Davis,  of  Harvard  Uni- 
versity, has  reported  progress  in  the  preparation  of  an  elementoiy  text-book  on  mete- 
ondogy. 

MISCELLANEOUS. 

Considerable  attention  has  been  given  to  the  character  and  usefulness  of  the  sunset 
weather  predictions  telegraphed  at  midnight  for  the  use  of  the  indications  officer;  re- 
ports thereon  havo  been  submitted  recommending  improvements.  Aluch  of  my  time 
daring  the  year  has  been  given  to  work  as  a  member  of  the  board  on  verifications,  the 
board  on  publications,  and  the  board  of  professors. 
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rUBLICATIONS. 

The  following  publislicil  articles  have  Ix^en  prepared  by  Prof.  11.  A.  Uazen: 

The  Condensing  Hygrometer  and  the  Psychrometer,  American  Journal  of  Science, 
December,  1885;  Determination  of  Air  Temperature,  American  Meteorological  Joomal, 
October,  1885;  Notes  on  Professor  Wild's  article  on  the  determination  of  air  tempera- 
tore,  American  Meteorological  Journal,  January,  1880;  Thermometer  Exposure,  Ameri- 
can Meteorological  Journal,  June,  1886. 

The  following  papers  prepared  by  members  of  this  division  have  been  accepted  for 
publication  but  not  yet  printed: 

Recent  mathematical  papers:  Professional  paper  No.  VIII,  Part  II,  by  Junior  Professor 
Frank  Waldo. 

Note  on  a  solar  fog-bow,  by  Junior  Professor  Frank  Waldo. 

Report  on  barometric  comparisons  in  Europe  and  the  United  States;  abstract  of  the 
same;  by  Junior  Professor  Fi-ank  Waldo. 

Report  on  the  standard  clock;  by  Junior  Professor  Frank  Waldo. 

Charts  of  storm-tracks  for  the  North  Atlantic  Ocean;  by  Lieutenant  J.  P.  Finley. 

Balloon  manual;  by  Professor  S.  A.  King. 

Sun  spots  and  weather  predictions;  by  Professor  Cleveland  Abbe. 

Thunder  storm  of  1884;  by  Junior  Professor  H.  A.  Hazen. 

Report  on  the  sextant  observations  made  by  Lieutenant  Lockwood  on  the  north  coast 
of  Greenland;  by  G.  E.  Curtis. 

The  following  translations  have  been  prepared  for  the  use  of  this  office: 

Report  to  the  international  committee,  August,  188G,  on  observations  of  clouds. 

Discussions  in  the  Comptes-Rendus  on  the  effect  of  the  earth's  rotation  on  moving 
bodies. 

BIBLIOGRAPHY. 

The  compilation  of  a  complete  subject  and  author  index  to  the  literature  of  meteorol- 
ogy has  been  continued  under  the  special  supervision  of  Mr.  C.  J.  Sawyer,  who  submits 
the  following  report: 

On  July  1, 1885,  the  bibliography  consisted  of  a  card  author  catalogue  of  47, 191  titles, 
22,191  having  been  added  by  mo  to  the  material  on  hand  at  my  assignment  as  editor  of 
the  bibliography,  March  4,  1884.  The  work  of  the  past  year  has  been  chiefly  the  col- 
lection of  new  titles,  the  correction  and  completion  of  those  already  on  hand,  tiie  forma- 
tion of  a  subject  classification,  the  actual  classification  of  the  titles  by  subjects,  and  the 
preparation  of  an  author  index. 

The  work  of  collecting  material  has  consisted  of  indexing  periodicals,  the  examination 
of  printed  catalogues  and  special  bibliographies,  and  manuscript  catalogues  and  bibliog- 
raphies furnished  by  co-operating  scientists,  chiefly  abroad,  and  of  the  incorporation  of 
new  titles  from  147  lists  of  their  works  furnished  by  individual  authors. 

The  net  additions  during  the  year,  and  the  total  number  of  titles  in  the  bibliography 
at  present,  are  as  follows: 

Newiiiksa. 

Periodicals,  3,375  volumes. _. - 3,588 

Published  catalogues  and  bibliogniphies,  183  volumes 1,5259 

Manuscript  catalogues  and  bibliographies - 833 

Author's  lists  (5,000  titles) 899 

Total  additions  1885-'86 1.       6,579 

TiUesia  bibUography  July  1,  1885... 47,191 

Titles  in  bibliography  July  1,  1886 53,770 

In  addition  to  the  new  titles  obtained,  this  work  has  been  of  the  greatest  importance 
in  afibrding  a^x)nstant  means  of  correction  and  completion  of  the  titles  already  on  hand. 
The  author's  lists  are  especially  valuable  in  insuring  a  fall  and  accurate  representation 
of  the  works  of  their  respective  compilers. 

The  most  important  special  collection  work  of  the  year  has  been  the  incorporation  of 
the  meteorological  titles  from  the  card  catalogue  of  the  Signal  Office  library,  and  ftom 
the  index  catalogue  of  the  Surgeon-General's  office.  I  am  indebted  to  Dr.  J.  S.  Billings 
for  permission  to  examine  the  unpublished  portion  of  the  latter  catalogue,  and  for  &cili- 
ties  afforded  for  periodical  indexin*?  in  the  library  of  the  officii. 

The  classification  adopted  is  based  on  a  plan  prc]>ared,  at  the  request  of  this  office,  by 
Dr.  A.  Lancaster,  of  Brussels,  which,  after  careful  study  and  full  revision,  was  submit- 
ted for  criticism  to  several  gentlemen  especially  interestc;d  in  the  subject.  I  am  indebted 
for  valuable  suggestions  to  Prof  T.  C  Mendeilhull,  of  this  office;  Prof.  Winslow  Upton, 
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of  Brown  Univcreity;  Mr.  W.  M.  Davis,  of  Harvard  College;  Prof.  G.  J.  Symons,  of  Lon< 
don;  rrof.  JS.  S.  Holden,of  the  University  of  Califoruia;  Trof.  K.  Ijooinis,  of  Yale  Col- 
lege, and  to  the  memhcrs  of  tho  stady-room. 

The  classification  of  titles  was  b^nn  about  Febroary  1,  and,  with  the  preioiation 
of  the  author  index,  has  constitated  the  chief  work  since  that  time.  With  this  work 
of  daasification,  however,  is  combined  that  of  a  carefal  revision  of  the  material  on 
hand.  Constant  effort  is  made  to  snpply  omissions  and  to  insure  fullness  and  aocoracy; 
periodical  indexing  is  continued  as  volumes  desired  are  obtained,  and  correspondence  Is 
maintained  with  authors  in  this  country  and  abroad.  The  greatest  difficulty  is  experi- 
enced in  securing  a  complete  representation  of  the  publications  of  the  various  meteoro- 
logical observatories  and  services,  especially  the  earlier  series  of  observations.  To  the 
courtesy  of  the  present  directors  of  these  institntions  I  am  indebted  for  mach  valuable 
information  furnished  at  the  request  of  this  oflice. 

Classification  by  titles  is  so  unsatisfactory  that  reference  to  the  works  themselves  is 
often  absolutely  indispensable,  and  always  desirable.  For  this  purpose  I  have  drawn 
upon  all  available  resources  and  am  under  great  obligations  to  the  librarians  of  the  city 
for  special  facilities  for  reference  aHorded  me. 

The  form  of  author  index  adopted  is  that  employed  by  Drr  Houzeau  and  Lancaster 
in  their  *' Bibliographic  g6n(Srale  de  Tastronomie,''  giving  under  the  author,  for  each 
title,  first,  an  abbreviation  of  the  subject  subdivision  under  which  it  is  classed;  second, 
the  date  of  publication;  third,  the  reference.  The  index  is  being  prepared  by  my  assist- 
ant, private  £.  H.  Hilton,  to  whose  systematic  and  thorough  work  the  value  of  the  bib- 
liofoaphy  and  index  will  be  largely  due. 

The  classification  has  now  advanced  to  **Fe,''  embracing  about  15,000  titles,  and  the 
author  index  to  **Du,"  including  about  3, 3G5  authors.  The  progress  in  classification 
was  necessarily  low  at  first,  the  work  being  largely  experimental,  but  the  present  rate 
of  progress  is  such  os  to  insure  the  completion  of  the  preliminary  classification  and  au- 
thor index  and  their  revision  during  the  present  year. 

In  the  work  on  the  bibliography  constant  regard  has  been  paid  to  the  i>ossible  neces- 
sity for  its  use  as  a  card  catalogue  until  provision  bo  made  for  its  publication,  and  both 
the  subject  catalogue  and  author  index  are  in  the  best  form  yet  invented  for  such  use. 
Cot  a  card  catalogue  is  available  to  but  few,  and  is  adapted  for  use  by  a  librarian  pro- 
Uminary  to  printing  and  for  securing  a  catalogue  always  up  to  date  only.  For  general 
rcierence  it  can  never  take  the  place  of  a  published  catalogue.  The  completeness  and 
accuracy  of  the  bibliography  has  been  rendered  possible  only  by  the  hearty  co-operation 
of  foreign  meteorologists  and  librarians,  and  the  constant  assistance  received  from  them 
renders  the  work  an  international  one,  and  emphasizes  the  absolute  necessity  of  an  im- 
mediate publication.  It  is  of  tho  greatest  importance,  not  only  to  our  office,  but  to  the 
scientific  world  at  larj^e,  by  whose  aid  it  has  been  compiled. 

In  my  original  rep3rt,  dated  March  14,  1834,  shortly  after  my  assignment  in  charge  of 
the  bibliography,  I  estimated  the  final  number  of  titles  to  January  1,  1882,  as  40,500; 
the  delay  in  publication  has  permitted  more  extensive  additions  than  then  contemplated, 
and  the  following  estimates,  based  on  the  revision  and  classification  of  the  first  15,000 
titles  of  tho  bibliography,  may  be  of  interest: 

Of  the  whole  number  of  titles  in  the  bibliography,  about  5*3,000  are  previous  to  Jan- 
uary 1, 1882,  the  limit  of  tho  bibliography  as  originally  planned  and  as  now  under  classi- 
fication; the  balance  form  an  incomplete  supplementary  catalogue  of  later  ptrolications. 
Careful  estimates  show  that  the  52,000  titles  will  bo  reduced  in  revision  and  classifica- 
tion to  about  47,000;  this  number  will  be  increased  by  double  classification  to  about 
50,000,  of  which  5,000  will  be  classed  as  observations,  to  be  arranged  later  by  countries 
and  districts,  with  indices  of  places,  observers,  and  periods.  Of  the  balance,  about 
42,500  belong  to  meteorology  proper,  and  2,500  to  terrestrial  magnetism. 

The  Aiture  work  will  be  the  completion  and  revision  of  the  classification  and  author 
index,  preparation  of  a  periodical  list  and  alphabetical  subject  index,  followed  by  final 
revision  of  titles  and  technical  preparation  for  publication  when  provided  for. 

THUNDEB-STOBMS. 

The  collection  and  study  of  thunder-storm  data  has  been  carried  on  under  the  special 
smnrisioa  of  Prof.  H.  A.  Hazen,  who  submits  the  following  report: 

The  work  of  collecting  special  thunder-storm  reports,  undertaken  in  1884,  has  been 
continued.  A  special  thunder-storm  form  for  the  use  of  the  regular  Signal  Service  ob- 
senrerB  haa  been  prepared,  and  these  records  are  now  directly  comparable  with  those  by 
Bpedal  observers.  Nine  thousand  one  hundred  and  forty-five  special  reports  have  been 
received  imd  filed,  in  addition  to  the  reports  of  voluntary  and  Signal  Service  observers. 
A  report  on  the  thunder-storms  of  IHvS  I  has  becMi  prepared  for  publication.  There  has 
also  been  prepared  and  published  in  the  Monthly  \V%':itlior  Review  for  October,  1885,  a 


212 


REPORT   OF   THE   CHIEF   SIGNAL   OFFICER. 


note  on  tho  connoction  between  tides  and  thunder-stomw;  reports  on  thnnder-stonns  for 
April  and  May,  1886,  have  been  compilecl  from  all  rccordg  available,  and  printed  in  the 
nambeiB  of  the  Weather  Review  for  the  corresponding  months.  Very  extended  records 
•of  the  thunder-storms  accompanying  the  destructive  storms  of  September  8, 1@B5,  in 
Ohio,  have  been  collected  and  a  stndy  of  them  has  been  begun. 

TOBNADOES. 

The  collection  and  study  of  tornado  data  was  carried  on  as  hitherto  under  the  general 
supervision  of  Lieutenant  Finley,  until  its  removal,  May  13, 1886,  to  a  separate  division 
entirely  under  his  control. 

Reports  on  methods  of  verifying  tornado  predictions  have  been  made  by  Prof.  H.  A. 
Hazen  and  Seigt.  G.  £.  Curtis. 

In  general  the  quantity  of  work  accomplished  in  this  division  during  the  past  year 
has  been  materially  diminished,  not  only  by  the  diminution  of  clerical  force  £uid  the 
transfer  of  the  tornado  subdivision,  but  also  by  the  illness  of  Professor  Waldo,  who  has 
been  on  sick  leave,  and  by  reason  of  an  unfortunate  accident  to  myself. 

Respectfully  submitted. 

CLEVELAND  ABBE, 
IVofcssar  and  Assistant. 

The  Chief  Signal  Officer  op  the  Army. 


Appendix  19  a. 

The  following  additions  to  and  changes  in  the  table  of  monthly  constants  for  the  redue* 
tion  of  baron[ietric  observations  to  sea  level  and  standard  gravity,  as  issued  in  General 
Orders  No.  6,  1885  (and  published  as  Appendix  GG  b,  annual  report  of  the  Chief  Signal 
Officer  for  1885),  have  been  authorized  during  the  year  ending  June  30,  1886: 


Station. 


Portland,  OrogV.. 
Oonoordio,  Kans^. 
Valentine,  Nebr*.. 
Ban    Luis   Obi»> 

po,  Cal«. 

Abilene,  Tex* 

Kt.Stockton,Tex». 
Ft.ToUenfDaic*.. 
Walla  Walla, 

Washs 

Yankton,  IMk^... 
VifkHburjp,  Misw^.. 
lAiH  Angcles.CaF. 
Hanford,  Fla^ 


a 
o 

> 

•— • 


80 
1,381 
2,GU3 

270 

1,745 

B  3,000 

1,490 

1.018 

1,231 

222 

339 

B25 


Combined  reduction  constant  (grravity  and  elevation)  for  each  month. 


0.09 
1.64 
2. 80 

0.27 
1.88 
3.10 
1.77 

1. 15 
1.43 
0.21 

o.;m 

-O.OI 


0.00 
1.53 
2.84 

0.27 
1.88 
3.09 
1.75 

1.15 
1.43 
0.21 
0.31 
—0.01 


u 


0.00 
1.51 
2.80 

0.27 
1.85 
3.04 
1.72 

1.12 
1.3  J 
0.21 
0.3.3 
-^).01 


• 

c 

>* 

p. 

03 

0.00 

0.09 

1.47 

1.42 

2.72 

2.03 

0.27 
1.82 
2.99 
1.G6 

1.11 

i.a> 

0. 2(1 

0.33 

—0.01 


0.26 
1.79 
2.97 
1.59 


c 

3 


0.09 
1.40 
2.57 

0.2G 
1.75 
2.88 
1.5C 


1.09  1.08 
1.29  1.2H 
0. 20  0. 2t) 
O.-yj  0.33 
—O.OI '—0.01 


3 
►-9 


0.0*) 
1.39 
2. 50 

0.26 
1.76 
2.90 
1.51 

LOG 
1.27 
0.20 
0..W 
—0.01 


to 

3 


0.09 
1.39 
2.5G 

0.26 
1.74 
2.90 
1.55 

1.07 
1.27 
0.20 
o.;« 

—O.OI 


a 


0.09 
1.42 
2.03 

0.26 
1.79 
2.92 
1.59 

l.OS 
1.30 
0.20 
0.33 
—0.01 


O 


0.09 
1.46 
2.70 

0.26 
1.82 
2.99 
l.W 

l.ll 
1.34 
0.21 

o.ai 

-0.01 


o 
'A 


0.09 
1.61 
2.81 

0.27 
1.89 
3.08 
1.71 

1.13 

1.39 

0.21 

0.331 

—0.01 


«> 


O.OD 
1.54 
2.8S 

0.27 
1.90 
8.10 
1.80 

1.14 
1.44 
0.21 
0.84 
—0.01 


'  Moved  Aui^ist  1, 1885. 
2  New  station, 
s  Reyiaed  elevation. 
♦Moved  Nov.  1,1885. 


6  Moved  May  1. 1886. 
«MovedMayll.l886. 

7  Revised  elcvanon. 

B = Barometric  determination. 
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Appendix  19  b. 


study  Division — Annual  report. 
Latitude^  longitude^  and  elevation  of  Signal  Service  barometers. 


Stations. 


Abaetie,Tez. 


■  •••••••»•«•■•• 


»•  •»»—* 


Alhwiy.N.Y.., «... 

Alpena,  Mt<^ 

Apacbe«  Port,  Ariz^ 

Aasinaboine,  Fori,  Mont„ 

Atlaota,G« 

AUjnUoCity,  N.  J.- „« 

AUK*""*  \«»  •••••••*••■•••«••*•«• 

Baltinum,  Md. 

Barnes^  City,  N.  J „ 

BehriDc'8  Island,  Bebrini;  Sea 
Bennett,  Fort,  Dak . 
Henton,  Port,  Mont. 
Bidwell.Foit,C*l...... 

BSsmarck,  Dak 

Block  Island.  K.  I 

Boise  City.  Idaho 

Boston,  Mass. 

Bridger,  Fort,  Wyo.... 

Brownsrille.  Tex« 

Baflklo.  N.  Y.. 

Buford.  Fort,  Dak 

Canby. Fort,  Wash-... 

Cap©  Henry,  Va. 

OapeMay,N.J _ 

Oipe  Mendocino,  GaL 

OedarKeys,  Fla. 

Uisrleston,  8.  C ^ 

ijarlotte,  N.  C _ 

(luttanoosa,  Tenn 

<1>eycnne.  Wyo -.. 

Chicsgo,  lit 

C-hinjcotesfcue,  Va. 

Cincinnati,  Ohio 

Clereland,  Ohio „ 

Colmnbos,  Ohio 

Concho,  Port,  Tex 

Concordia,  Kans. 

^8ter,  Fort,  MonL....... «... 

Oavenport,  Iowa _ 

I>svis,Fort,  Tex. 

Dayton,  Wash 

Deadwood.  Dak 

JJenver,  Colo 

Oca  Moines,  Iowa. 

i>etat>it.  Mich 

JJodgeaty,  Kans 

poboque.  Iowa 

D«ilalh.Minn 

gikKl^rtrT^*.*::::: 

E»P*ao,Tox. 

gwMiaba,  UkAi 

Fort  Smith.  Ark 


Frfaoo.  Utah. 

ualveston,  Tex- 

Orand  Haven,  Mich..... 

Orant.  Fort^  Ariat. 

ureencaaUe,  Ind-. „. 

HattenuL  N.  C-.... 

netena,  Mont 

Horoo,  Dak 

JDdianapolis,  Ind... 
iBdiaDola,  Tex.. « .. 
HekfonrUle,  FlA. 


Latitude. 


• *•• •■«••• •• 


•*•«•#• ••• 


o     / 

32  14 

42  30 

45  5 

33  48 
48  32 
33  45 
39  22 
33  28 
39  18 

39  46 
65  12 

44  43 

47  50 
41  53 

46  47 

41  10 

43  87 

42  21 

41  28 
25  53 

42  63 

48  0 

37  0 
46  16 

36  56 

38  56 

40  26 

29  H 
32  47 

35  1.3 
.T>  4 

41  8 
41  52 

37  55 

39  6 
41  90 
39  58 
31  25 
39  35 

45  42 

41  30 

30  38 

46  19 

44  23 
39  4r> 

41  35 
42.'» 

37  4r> 

42  30 
46  48 

44  54 

36  30 

31  47 

42  7 

45  48 
35  22 

38  25 
29  18 

43  5 

32  39 

39  39 
35  Vi 

46  34 

44  21 
39  46 
28» 
a0  9D 


Longitude. 


4 

0 


o  r 
09  45 

73  45 

83  30 
109  57 

109  43 

84  23 

74  25 
81  54 
76  37 
74  6 

EfistlG5  55 
100  39 

110  40 
120  U 
100  38 

71  30 

116  8 
71    4 

110  30 
97  26 

78  53 

108  56 

89  10 
124 

76 

74  58 
124  24 

83  2 

79  56 

80  51 
K>  15 

104  4.S 
87  38 

75  23 

84  30 

81  42 
83    0 

100  24 
97  41 

107  34 
90 
1U3 

117  50 
Vtl  4.1 

i<r>  O 
'j:{37 
«    3 

100    O 

90  41 
92  6 
66  59 

1U)21 

106  30 

80    5 

87    5 

04  24 

113  16 
V4  47 
86  18 

109  57 
HS51 
75  40 

112  4 
9«  9 
86  10 
06  31 

nm 


Elevation 

January 

1,1885. 


Feet. 


83 

G09 

5.050B 

2.730B 

1,129 

13 
1S3 

45 

22 

20 
1,510B 
2,G31B 


1,094 

27 

2,750B 

124 

57 

690 

1,930B 

3^9 

179 

16 

(37 

22 

52 
ftw 
7f« 

6,  nr> 

GCl 
8 
612 
690 
812 
1,900B 


3,0I0B 

615 
4,928,B 

i,oo,n 

4.«».B 
5, 2  Jl 
^;l9 

2,  Til  7 

605 

C72 

61 

2,0ri0,B 

3,764,B 

6S1 

6(3 

4il 


Bemarks. 


Established  June  30,  1335.    H- 
1,744  feet. 


Established  September  9, 1885. 


Moved  March  1 ,  1885. 11=428  feet. 


EMa}>li»bed  May  1.1885.  Jl^l^SSi 
feet. 


fflfi 

4,«V,.B 

if/7 

12 

4,009 

766 

a0 

43 


Moved  Auflrust8.1885,  II««08rAK. 
Moved  February  1, 1885,    H  -  v|70 

feet. 
Riftalillshed  January  25,1485,  II  -  -^ 
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Laiilade,  UntgUude,  anddevalion  of  Signal  Strviee  barometera — Cantiooed. 


Ert^llabed  JaIrl.Uff.  0=^00 


ErtablUnd  Feb.  aa.isn.  O-l/Bt 


BHablUiDd  Nor.  1,  un.    B=9 


Moved  April  l.UM.    H=U8.' 


£M^l[diedFBb,I,188S.    H—14'. 


Hored  Jalr  1,  I88S.    B>>831'. 
Ertabllshcd  Harsh  7.  Ins.  H=781'. 
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LiUUude,  longihult,  and  elcvtUion  of  Signal  Service  baromelcrs — Continaed. 


Statlona. 

Latitude. 

Longltade. 

Elevation 

January 

1,1885. 

Remarks. 

o    / 

44  89 
48  23 

33  4 
4140 
47  67 

53  53 
42  60 
32  22 

46    2 
88  54 
88    4 

34  14 
40  58 
42  54 
82  45 

o   / 

100  89 

124  44 

110   2 

83  34 

98  57 

160  82 

100  32 

90  53 

118  20 
77    8 

103  12 
77  57 

117  43 
97  28 

U4  86 

FteL 

Eiiiabli8hedKov.24,1885.    n=r 

86 
2,710B 

651 
1,500 

13 

TboBUUL  Fort,  Ari>...^.......»^ 

ToladOkOhlo.....M. MM M.'. 

TotteD,  FbvtfDalt ^^ *— 

Moved  Oct.  1885.    H=l,490';and 
Hay  1,1886.    H=l,487'. 

YalentiiMl,  N«br ......iii.MM 

Established  Sept.  1, 1885 ;  H— 2608. 

VklMbiipg,  Mils M.... 

WaI]«WaIlA,Was}L. 

244 

Moved  April  21,  1885;H=2S2. 

June  1,1885,  aOO';  May  11, 1886. 

H=222'. 
Established  Nov.  25, 1885.  H— 1018 

Wadilngton  City ^. 

w«ii  I.**  Anfmf»#,  Ook> 

1U6 
8,899 

62 
4.858 
1,228 

141 

WlHnlnffton.  N.  O." 

Wi]iiiemiioQai,Nev « 

Tftnktoii  Twv 

^V^^"^^"»*f    m^WmU^%99^0^  ••«•••  «•••••  •••••• 

Moved  May  1,  1886.    H=1234. 

APPENDIX   20. 

BEPORT  OF  OFFICER  IN  CHARGE  OF  THE  FACT  AND  INTERNATIONAL 

BULLETIN  DIVISION. 

Signal  Office,  Was  Depabtment, 

Washington  City,  June  30,  1886. 

General:  I  hare  tho  honor  to  sabmit  herewitii  a  brief  statement  of  the  work  of 
the  Fact  and  International  Halletin  Division  daring  the  year  ending  June  30,  1886,  as 
called  for  by  memorandum  No.  167. 

I  am,  Tery  respectfully,  your  obedient  servant, 

H.  U.  C.  DUNWOODY, 
First  Lieuienantf  Fourth  Artillery,  Acting  Signal  Officer  and  AsmatanL 

The  Chief  Signal  Officer  of  the  Army. 


FACT  and  international  BULLETIN   DIVI8T0N. 

The  Monthly  Weather  Review  of  the  Signal  Service  has  been  regularly  published  during 
the  year,  and,  'with  increased  facilities  for  securing  reliable  data,  it  forms  one  of  the  most 
valuable  publications  of  this  service.  Each  licview  contains  a  general  summary  of  the 
meteorological  data  collected  by  this  office  during  the  month.  The  introduction  gives  a 
brief  statement  of  the  weather  conditions  throughout  the  country  and  tho  probable 
effect  of  the  same  upon  the  agricultural  products  of  each  section.  The  monthly  means 
of  temperature  and  rainfall,  compared  with  the  normal  tempemtnre  and  average  rain- 
fall for  each  district,  are  published  in  tabular  form.  Similar  tables  referring  specially  to 
the  cotton  region  are  given,  based  upon  cotton-region  reports.  These  tables  have  in- 
creased in  value,  as  they  aObrd  means  of  comparison  between  the  meteorological  condi- 
tions and  their  probable  effect  upon  the  crop. 

The  increased  number  of  marine  reports  which  arc  received  in  time  to  be  utilized  in 
tracing  storms  from  the  continent  over  the  North  Atlantic,  render  it  possible  to  more  ac- 
curately give  the  probable  tracks  of  these  storms  on  the  monthly  charts  accompanying 
the  Review,  thus  affording  information  specially  valuable  to  shipmasters. 

The  Monthly  Summary  and  Review  of  International  Meteorological  Observations  con- 
tains a  summary  of  the  reports  published  in  the  International  Bulletin  and  a  general  dis- 
cussion of  the  meteorological  conditions  prevailing  over  the  Northern  Hemisphere.  These 
observations  have  been  published  since  1873,  and  furnish  a  vahiablo  collection  of  data 
for  the  solution  of  the  great  problems  of  meteorology. 

It  is  within  the  province  of  this  division  to  investigate  atmospheric  phenomena  of  an 
unusual  nature  embodied  in  reports  received;  to  deduce  results  therefrom,  and  cause  the 
same  to  be  issued  as  special  charts  or  publications.  A  number  of  these  special  papers 
have  be^i  compiled  and  published  during  the  past  year,  and  embrace  data  of  great  im- 
portance and  practical  vidne. 
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APPENDIX   21. 

ANNUAL  REPORT  OF  SIGNAL  SERVICE  AGENCIES, 

New  Yobk  City,  July  3,  1886. 

Sm :  I  have  the  honor  to  tmnsmit  the  following  report  on  Signal  Service  agencies  for 
the  post  fiscal  year:  • 

For  the  benefit  of  commerce  agencies  have  been  maintained  in  Boston,  Philadelphia, 
and  New  York  City,  where  4,072  ships'  barometers  were  compared  with  Signal  Service 
standards,  errors  determined,  and  correction  cards  furnished. 

Simaltaneons  observations  daring  the  year  have  been  received  on  Forms  123,  from 
352  steamers  and  156  sailing  vessels,  showing  an  increase  of  89  since  last  report.  In 
addition  to  this  the  New  York  Herald  weather  bureau  supplied  the  service  with  reports 
from  73  vessels,  which,  added  to  our  own,  makes  a  grand  total  of  581  vessels  on  which 
observations  have  been  made  for  the  weather  bureau.  In  connection  with  this  the  num- 
ber of  forms  examined  amounted  to  5,486,  and  the  number  of  letters  and  acknowledg- 
ments prepared  and  forwarded  reached  3,739.     Letters  received  numbered  570. 

Abstracts  of  logs  from  vessels  to  the  number  of  557  have  been  prepared  and  forwarded ; 
besides,  the  New  York  Herald  furnished  us  with  171,  and  the  New  York  Maritime  Reg- 
ister with  521  additionaL 

Storm  reports  were  received  to  the  number  of  776. 

Cablegrams  to  London  were  forwarded  during  the  year  to  the  number  of  99  from  New 
York  agency,  and  from  agency  at  Boston  26  were  sent. 

These  telegrams  gave  specific  data  obtained  from  incoming  steamers,  showing  location 
of  icebergs  and  derelict  ships  observed,  and  position  and  bearing  of  storms  encountered 
west  of  the  forty-fifth  meridian. 

The  relations  between  the  shipping  interests  and  the  Signal   Service  agencies  are 
extremely  pleasant.     The  weather  bureau  stands  l)etter  to-day  than  it  has  ever  stood 
Ik. fore  with  commercial  interests  ot  the  country. 
Very  respectfully,  your  obedient  servant, 

II.  J.  PENROD, 
Sergeant^  Signal  Corp.%  U.  S,  Army. 

The  Chief  Signal  Officer  op  the  Army. 

217 


APPENDIX  32. 

ANNUAL  REPORT  OF  THE  ASSISTANT  IN  CHARGE  OF  THE   PHYSICAL 

LABORATORY  DIVISION. 

Washington  City,  JW/jr  19,  1886. 

Sir:  I  have  the  honor  to  report  as  follows  concerning  the  work  of  the  Physical  Labor- 
atory Division  daring  the  fiscal  year  ending  Jane  30,  1886: 

The  number  of  instruments  received  and  issued  within  the  year  reached  nearly  five 
thousand.  The  greater  part  of  the  work  of  receiving  and  issuing  instmmentfi  is  done  in 
what  is  known  as  the  ^Mnstrument  room.*'  Packing  is  done  there  and  all  records  in 
reference  to  the  condition  and  location  of  the  instruments  are  kept  there.  Sevend  im- 
provements in  the  method  of  packing  have  bc^n  introduced  through  which  the  nnmher 
of  breakages  occurring  in  transit  has  been  greatly  diminished.  A  few  changes  in  Uie 
method  of  keeping  the  accounts  and  records  have  also  been  made  with  the  object  of 
enabling  the  complete  history  of  every  article  handled  to  be  more  immediately  acceasi- 
ble. 

Nearly  two  hundred  and  fifty  barometers  were  compared  in  this  room,  with  the  sub- 
standards  provided,  and  over  one  hundred  anemometers  were  tested.  All  barometers 
are  here  repaired  and  filled,  requiring  the  distillation  of  300  pounds  of  mercury  during 
the  year.  Considerable  attention  was  given  to  the  improvement  of  the  self-registering 
instruments.  Ink  pens  have  been  sul^tituted  for  pencils,  and  the  records  have  been 
greatly  improved  in  this  way.  As  a  check  upon  the  care  vnth  which  the  record  sheets 
are  placed,  one  sheet  has  been  taken,  at  random,  and  without  previous  notice,  each  month 
and  carefully  compared  with  the  regular  records  of  the  non-registering  instruments.  At 
least  1,500  people  have  visited  the  room  during  the  year,  requiring  a  great  deaJ  of  time 
from  an  attendant  in  explaining  the  operations  of  the  various  instruments. 

Work  in  the  other  rooms  occupied  by  the  division  consisted  largely  of  the  oompariaon 
of  thermometers  and  rain-gauges,  together  with  the  study  of  instruments  with  a  view  to 
their  improvement,  the  suggestions  of  new  forms,  &c.  Much  time  daring  the  year  was 
given  to  the  preparation  of  detailed  specifications,  with  drawings  of  the  various  instm- 
ments  used  by  the  service,  to  enable  the  property  officer  to  make  purchases  in  accordance 
with  the  requirements  of  the  law.  New  forms  have  been  introduced,  and  experimental 
studies  of  instruments  have  been  made,  as  will  be  seen  in  the  following  brief  r^snm^: 

Barometers. — Considerable  progress  toward  the  establishment  of  a  normal  barometer 
was  made  during  the  year.  A  cathetometer  for  use  in  connection  with  the  same  was 
made  l\y  the  Society  Genevise  according  to  plans  prepared  in  the  division.  It  has  been 
received  and  is  found  to  be  entirely  satisfoctory.  Some  experiments  were  also  made  to 
determine  the  best  method  of  reading  the  height  of  a  mercurial  column,  such  as  will  be 
used  in  the  new  normal.  On  the  last  two  days  of  each  month  comparison  of  the  five 
standard  barometers  now  in  the  office  wero  made,  and  to  increase  the  accuracy  of  redac- 
tion to  a  common  level  a  precise  measurement  of  the  difference  in  the  elevation  of  those 
in  the  **  instrument  room  "  and  those  in  the  testing  room  was  made.  A  study  was  made 
of  the  temperature  of  the  mercury  at  different  points  in  the  column  of  an  ordinaxy  bar- 
ometer for  the  purpose  of  determining  the  accuracy  with  which  Uie  same  is  represented 
by  that  of  the  attached  thermometer. 

TItermometers, — Careful  comparison  of  fourteen  snbstandards  received  from  Kew 
were  made  with  snbstandards  already  in  the  office,  which  had  previously  been  compared 
with  the  air  thermometer,  and  a  report  on  the  comparison  of  snbstandards  with  the  air 
thermometer  was  furnished  and  is  now  ready  for  publication. 

Nearly  a  thousand  working  thermometers  were  compared  with  the  office  snbstandards, 
more  than  one-quarter  of  the  number  being  for  persons  not  connected  with  the  service. 
The  comparison  generally  extended  from  —  28**  F.  to  -f  112®  F.  A  study  of  the  relative 
sensitiveness  of  spherical  and  cylindrical  bulb  thermometers  was  made,  at  the  conclusion 
of  which  an  order  was  issued  by  the  Chief  Signal  Officer  declaring  that  the  latter  form 
should  in  the  future  be  used  to  the  exclusion  of  the  former,  except  in  the  case  of  maxi> 
mnm  and  minimum  thermometers.    As  it  had  been  suspected  that  the  indices  of  mini- 

ns 
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mam  tbermomefcers  were  sometimes  jarred  out  of  their  proper  position  by  wind,  passing 
railway  trains,  &c,  the  question  wa*3  made  the  subject  of  experiment,  resulting  in  a 
recommendatioa  that  the  thermometers  be  placed  in  a  horizontal  position  instead  of  in- 
clined as  was  previously  the  custom. 

I*9gchrometer8,  — ^The  subjectof  hygrometry  received  a  good  deal  of  attention  in  the  early 
part  of  the  year.  A  large  number  of  comparisons  of  the  sling  psychrometer  and  dew- 
point  apparatus  under  varying  conditions  of  temperature  and  humidity,  together  with 
those  maule  on  Pike's  Peak  and  elsewhere,  furnished  the  necessary  data  for  the  comx^u- 
tation  of  redaction  tables  for  the  whirling  psychrometer. 

A  machine  for  whirling  the  thermometers  was  devised  and  adopted,  and  the  operation 
of  supplying  stations  with  the  new  instrument  was  commenced.  Fifty  stations  were  ii  rst 
selected  to  which  machines  were  sent.  A  further  issue  of  fifty  will  very  shortly  be  made. 
For  purpose  of  comparison  the  old  wet  and  dry  bulb  psychrometer  will  remain  at  these 
stations  for  a  few  months  and  will  be  read  regularly  with  the  new  instruments. 

Anemometers. — Improvements  were  made  in  the  anemometer,  consisting  mainly  of  the 
introduction  of  oil-cups  at  both  the  upper  and  lower  bearing  of  the  spindle.     The  iin- 

gortance  of  securing  a  better  standard  of  anemometry  has  been  constantly  recognized, 
at,  owing  to  a  lack  of  fluiilities,  no  steps  in  that  direction  have  been  taken.  Under 
these  circumstances  it  was  deemed  desirable  to  preserve  the  existing  standard  as  cnrefnlly 
OS  possible,  and  to  this  end  two  new  anemometers  were  select^,  which  agreed  very 
closely  with  that  so  long  in  use.  These  were  accepted  as  representing  the  standard,  one 
of  them  being  used  daily  for  purpose  of  comparison,  and  the  other  being  set  aside  for 
periodic  comparison  with  the  first. 

Anemometer  supports. — Considerable  difficulty  has  always  been  experienced  in  the  use 
of  the  anemometer  support  of  the  telescopic  form.  A  new  form  was  adopted  in  the^past 
year  which  it  is  believ^  will  be  free  fVom  any  serious  objections.  Unfortunately  it»  use 
requires  a  good  deal  of  roof-space,  so  that  at  a  few  of  the  stations  either  the  telescopic 
rod  or  the  T-iron  support  first  used  about  two  years  ago  must  be  retained. 

Bain^auffes, — The  new  8-inch  rain-gauge  is  being  introduced  with  considerable  rapid- 
ity. Nearly  one  hundred  and  fifty  were  received  during  the  year.  All  are  carefully 
c^ibrated,  and  a  correction-card  is  furnished  with  each.  A  large  number  of  cheap  rain- 
^uges,  3  inches  in  diameter,  were  furnished  to  the  observers  in  the  cotton-belt  region. 

hind  vane9. — Preparations  have  been  made  for  the  introduction  of  smaller  vanes  than 
have  generally  been  in  use.  The  large  16-foot  vane  is  unquestionably  too  sluggish  in 
its  action,  and  it  is  proposed  to  substitute  one  not  unlike  what  is  known  as  the  **  sunset 
vane''  wherever  new  vanes  are  required.  As  this  vane  has  passibly  too  great  freedom 
of  movement,  a  method  of  damping  its  motion  has  been  proposed  and  will  be  tried. 

Atmospkeric  dectricity. — Much  progress  was  made  in  the  study  of  this  subject  during 
the  year.  For  the  purpose  of  investigating  electrometers,  collectors,  and  exposures,  a 
'*mast"  was  erectM  on  the  roof  of  the  building  1704  G  street,  by  means  of  which  two 
collectors  can  be  simultaneously  exposed  at  a  height  of  40  feet  above  the  roof.  During 
the  winter  numerous  experiments  were  made  with  water-dropping  collectors,  at  various 
heights,  and  joined  to  different  electrometers.  Specifications  for  a  modified  fofm  of 
Mascart's  electrometer  were  prepared,  and  six  instruments  were  ordered  for  use  during 
the  present  year. 

In  January  several  newstations  for  special  observations  in  atmospheric  electricity  were 
established  by  order  of  the  Chief  Signal  Officer,  and  through  the  coartesy  of  the  author- 
ities of  several  educational  institutions.  The  newsUitions  are  at  New  Haven  (Yale Col- 
lege), Ithaca  (Cornell  University),  Columbus  (Ohio  State  University),  and  Boston  (In- 
stitute of  Technology).  The  latter  station  was  established  on  the  removal  of  that  prc- 
vioasly  existing  at  Cambridge.  The  station  at  Baltimore  has  continued  as  before.  The 
following  assignments  to  these  stations  were  made:  Columbus,  Sergeant  McRae;  Ithaca, 
Private  Hammon;  New  Haven,  Private  Fassig;  Boston,  Private  Schultz.  The  station 
at  Baltimore  has  continaed  in  diarge  of  Sergeant  Morrill. 

Photographic  registration  was  maintained  at  Baltimore.  At  the  other  stations  obser- 
vations are  made  at  stated  intervals.  At  Columbus,  Ithaca,  and  New  Haven  the  obser- 
vations have  been  carried  on  by  the  use  of  the  electrometers  belonging  to  the  colleges 
located  at  these  points,  for  which  the  Service  is  indebted  to  the  kindness  of  Professor 
Thomas,  at  Columbus,  Professor  Anthony,  at  Ithaca,  and  Professor  Wright,  at  New 
Haven.  In  addition,  Professor  Cross,  at  Boston,  has  shown  great  interest  in  the  work, 
and  has  facilitated  the  making  of  observations  at  that  point  in  many  ways.  Professor 
Rowland  and  the  authorities  of  the  Johns  Hopkins  University  have  (»n tinned  to  afford 
the  excellent  facilities  originally  provided  for  the  observer  at  that  point.  A  great  deal 
of  time  was  required  to  get  these  new  stations  in  working  order,  but  in  April  a  scries  of 
simnltaneoos  observations  made  every  five  minutes  and  extending  over  three  days  was 
made  at  all,  and  at  the  Office  of  the  Chief  Signal  Officer.  The  results  of  these  observa- 
tioiis  have  been  charted  and  partially  studied,  with  interesting  results. 
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The  observers  at  these  special  stations  were  instracted  to  makp  freqaent  observations 
daring  the  passage  of  thunder  storms,  and  a  number  of  interesting  results  of  such  studies 
have  &en  receiv^.  Much  interesting  work  has  been  done  in  this  c  ity  by  means  of  simul- 
taneons  observations  at  this  office  and  at  the  Smithsonian  Institution.  A  station  has 
been  temporarily  established  at  the  latter  point  through  the  kindness  of  the  Secretary, 
Professor  Spencer  F.  Baird,  and  recently  an  electrometer  and  collector  have  been  mounted 
at  the  summit  of  the  Washington  Monument,  through  the  courtesy  of  Col.  T.  L.  Casey, 
Corps  of  Engineers,  U.  S.  A.,  in  charge.  These  local  observations  will  be  continued  for 
some  time  at  intervals,  as  the  results  promise  to  be  of  great  value.  With  the  receipt  of 
the  new  electrometers  it  will  be  possible  to  equip  the  distant  stations  uniformly  and  to 
increase  the  number  of  local  stations,  so  that  far  more  satisfactory  work  will  be  done  in 
the  near  future. 

In  connection  with  the  subject  of  atmospheric  electricity,  it  may  be  mentioned  that 
a  series  of  experiments  are  under  way  for  the  purpose  of  determining  the  proper  form 
and  dimensions  of  lightning-rod  ' '  grounds. ' '  This  is  a  matter  of  great  importance,  and 
the  results  of  the  investigation  will  be  of  great  practical  value. 

Ground  temperatures. — The  experimental  study  of  methods  of  measuring  ground  tem- 
peratures by  means  of  electricity  has  been  kept  up  during  the  greater  x^rt  of  tlie  year, 
with  very  satisfactory  results.  Two  forms  of  electrical  thermometers  ha  vie  been  devised 
and  tested,  and  they  have  been  found  to  be  reliable  in  their  indications.  A  new  form  of 
Wheatstone's  bridge  has  just  now  been  constructed,  which,  it  is  believed,  will  render  the 
whole  apparatus  complete  and  satisfactory.  As  soon  as  it  has  been  tested  arrangements 
will  be  made  for  procuring  a  number;  the  galvanometers  for  this  purpose  have  already 
been  ordered,  and  it  is  expected  that  during  the  coming  year  the  r^ular  ot>servations 
of  earth  temperature  may  be  begun  at  several  stations.  A  new  form  of  electric  air  ther- 
mometer of  extreme  sensitiveness  has  grown  out  of  this  investigation,  and  it  is  expected 
to  be  useful  in  determining  certain  questions. 

Observations  oj  underground  water  temperatures  (that  of  water  in  buried  mains)  have 
been  carried  on  through  the  year  by  Prof.  E.  S.  Morse,  of  Salem,  Mass.,  and  Maj. 
John  Gould,  of  Portland,  Me.,  who  kindly  volunteered  to  do  this  work,  and  to  whom 
the  Service  is  indebted  for  a  series  of  interesting  and  valuable  results. 

A  large  amount  of  work  of  a  mii^cellaneous  character  has  been  done  by  the  division 
during  the  year.  Much  of  it  consLste<l  ia  attendance  upon  board  meetings  for  the  con- 
sideration of  various  subjects,  and  in  the  preparation  of  special  papers  and  reports  upon 
matters  which  were  referred  to  the  proL^ssor  in  charge  for  coosi  deration.  A  good  deal 
of  miscellaneous  experimental  work  wai  done  in  the  laboratory,  including  important 
tests  of  cables  and  wires  of  various  kinds,  submitted  to  the  Service  for  examination,  and 
especially  in  connection  with  the  testing  before  laying  and  testing  in  position  of  the 
Nantucket  cable,  and  the  examination  and  testing  of  the  Block  Island  cable,  to  deter- 
mine whether  or  not  it  could  be  repaired. 

All  of  the  work  of  the  division  has  been  greatly  hampered  and  much  of  the  time  in- 
terrupted by  its  inconvenient  and  totally  inadequate  quarters.  The  rooms  are  often 
crowded  with  instruments  to  be  tested  or  preparing  for  shipment,  and  much  delicate 
and  expensive  apparatus  necessary  to  the  work  of  the  division  is  continually  exposed  to 
danger  and  loss  from  breakage  and  other  causes.  That  more  commodious  and  better 
tiuarters  for  the  division  are  imperatively  demanded  will  be  immediately  recognized 
Upon  au  inspection  of  those  now  occupied,  and  it  is  respectfully  urged  that  it  is  an  un- 
wise economy  on  the  part  of  the  Oovemment  which  allows  so  much  valuable  property 
to  remain  so  poorly  housed  and  protected. 
Verv  respectfully, 

T.  C.  MENDENHALL, 
Professor  in  CJtarge  Physical  Laboratory  Division. 

The  Chief  Signal  Officeb  of  the  Abmy. 


APPENDIX    23. 

KEPORT  OF  PROFESSOR  WILLIAM  FERREL,  ASSISTANT,  ON  REDUCTION 
OF  BAROMETRIC  PRESSURE  TO  SEA-LEVEL  AND  STANDARD  GRAVITY. 

In  aflcendiDg  throngh  the  atmosphere  the  barometric  pressure  gradaally  becomes  less 
in  proportion  to  the  mass  of  air  left  below.  The  weight  of  a  colnmn  of  air  of  any  given 
base  lietween  the  station  of  observation  and  sea-level,  expr^sed  by  the  height  of  a  mer- 
curial colnmn  of  the  same  base  at  the  temperature  of  freezing  which  exactly  counter- 
poises this  column  of  air,  is  the  reduction  to  sea-  level,  Bn  t  on  account  of  the  varying  force 
of  gravity  between  the  equator  and  the  x>o]e  the  same  column  of  mercury  presses  more 
at  the  same  altitude  in  higher  than  in  lower  latitudes,  and  on  the  same  parallel  of  lati- 
tode  it  presses  a  little  more  at  sea-level  than  at  some  elevation  above  sea-level.  In 
order,  therefore,  to  have  a  definite  and  unvarying  measure  of  barometric  pressure  it  is 
necessary  to  know  the  height  of  the  counterpoising  mercurial  column  when  subject  to 
the  action  of  some  standard  force  of  gravity.  This  is  assumed  to  be  that  of  sea-levd  on 
the  parallel  of  45®.  The  reduction  of  the  height  of  the  counterpoising  barometric  column 
to  ^e  height  which  it  would  have  if  subject  to  the  force  of  this  standard  gravity,  is 
called  the  reduction  to  standard  gravity.  Both  of  these  reductions  are  included  in  the 
same  formula,  which  is  simply  a  reversing  of  the  hypsometrical  formula. 

In  this  formula,  strictly,  the  mean  temperature  of  the  air  column  is  required,  but  this 
is  generally  not  accurately  known,  and  at  most  only  that  of  the  lower  and  upper  sta- 
tions, fuid  then  the  best  that  can  be  done  generally  is  to  take  the  mean  of  the  tempera- 
ture at  these  stations,  though  this  may  differ  considerably  from  the  true  mean  of  the 
whole  column.  But  using  this  as  the  true  temperature,  the  formula  of  reduction  to  sea- 
level  gives  the  true  reduction,  and  in  this  case  it  becomes  a  definite  matter  readily  un- 
derstood. 

In  the  case  in  which  the  upper  station  is  on  a  high  plateau  or  mountain  top,  the  ques- 
tion, what  is  the  reduction  to  sea-level,  is  not  so  easily  answered,  and  the  matter  becomes 
less  definite.  In  this  case  there  is  no  air  column  between  the  upper  station  and  sea- 
level,  and  the  conception  of  what  reduction  to  sea-level  really  means  is  not  so  clear. 
The  best  that  can  be  done  is  to  imagine  that  the  space  between  the  station  and  sea-level 
is  occupied  by  air,  and  that  this  has  the  same  temperature  as  the  air  would  have  if  the 
moontiun  or  plateau  were  away.  But  then  the  question  arises,  what  would  be  the  tem- 
perature of  this  air,  for  we  have  in  this  case  only  the  observed  temperature  of  the  upper 
station,  and  even  this,  especially  when  on  a  wide  plateau  or  in  a  high  mountain  valley, 
may  differ  very  much  from  what  the  temperature  of  the  open  air  would  be  at  that  alti- 
tude if  the  mountain  or  plateau  were  not  there.  And  even  if  this  were  known  the  law 
of  increase  down  to  sea-level  would  still  be  unknown.  Conceiving  reduction  to  sea-level 
in  this  case  to  be  as  stated  above,  it  is  seen  that  it  is  beset  with  great  difficulties  and  uncer- 
tainties, on  account  of  our  not  knowing  what  the  temx>erature  of  the  air  would  be  un- 
der the  circumstances. 

For  the  average  of  the  year  the  observed  air  temperature  at  the  station  may  be  re- 
garded as  that  which  the  air  would  have  if  the  mountain  or  plateau  were  away,  but  in 
tiie  annual,  diurnal,  and  abnormal  changes  the  observed  temperature  of  the  station  at 
the  surfiice  of  the  mountain  top  or  plateau  may  be  very  different  from  what  would  be 
observed  in  the  open  air  if  this  were  away,  especially  in  extreme  temperatures,  as  those 
of  midwinter  and  midsummer,  or  of  morning  and  afternoon,  or  in  the  case  of  the  maxi- 
mum and  minimum  of  the  abnormal  changes  of  short  period.  In  such  cases  the  ex- 
tremes in  open  air  have  a  much  smaller  range  than  near  the  earth's  surface,  and  this  is 
especially  the  case  in  the  diurnal  ranges  and  those  of  abnormal  changes  of  short  period. 
In  the  annual  changes  of  temperature  there  is  more  time  for  the  open  air  to  acquire 
somewhat  the  same  temperature  as  that  of  the  earth's  surface,  but  even  in  this  ca.se  the 
average  summer  temperatures  are  considerably  greater  and  the  average  winter  tempera- 
tores  considerably  less  on  the  tops  of  mountains,  and  especially  on  high  plateaus,  than 
in  the  open  air  on  the  same  level  at  some  distance  away. 

For  all  parts  of  the  United  States  east  of  the  Mississippi  and  Missouri  rivers,  with  few 
exceptions,  and  the  adjacent  parts  west  of  these  rivers  to  a  distance  where  the  altitudes 
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lHHx>iue  considerable,  the  uncertaiDties  in  the  temperatnres  to  be  tised  have  only  a  SBoall 
clVcct  uiK)u  the  reductions,  but  farther  west,  on  the  high  plateaus  both  east  of  the  Rocky 
Mountuinn  aud  wei>tward  to  the  Cascade  and  Sierra  Nevada  ranges,  the  effect  of  the  nn- 
ccrlaiuty  becoiues  great.  For  instance,  at  Cheyenne,  altitude 6, 105  feet,  an  error  of  1*^ 
in  the  teniperatare  argument  of  the  tables  corresponds  to  an  error  of  about  0.012  of  a*i 
inch,  and  so  an  error  of  8^,  which  is  often  possible  in  individual  reductions,  corresponds 
to  an  error  of  0. 1  of  an  inch  in  the  reduction. 

The  pressure  of  theatmosphere  at  any  point  does  not  depend  merely  upon  the  weight 
of  the  air  above  it,  but  also  upon  the  pressure  at,  and  consequentiy  upon  the  weight  of 
the  air  on  all  sides  above,  the  same  level.  If  the  temperature  of  the  air  in  any  given  lo- 
cality of  smal  1  ex  ten  t  is  increased,  of  course  the  mere  weight  of  the  column  of  air  between 
the  upper  station  and  sea-level  is  diminished,  but  the  effect  of  this  difference  of  tempera- 
ture is  mainly  to  cause  and  maintain  an  ascending  current  over  the  wanner  area,  with  a 
gradually  accelerated  velocity  in  the  lower  part,  and  the  reaction  of  this  acceleration 
causes  an  increase  of  pressure  at  the  earth's  surface,  but  at  or  near  the  surfMse  there  must 
be  a  slight  gradient  of  pressure  decreasing  from  the  surrounding  parts  toward  the  heated 
interior,  just  sufficient  to  keep  up  a  flow  of  air  to  supply  the  ascending  current.  The 
pressure,  therefore,  at  the  base  of  this  warmer  column  of  air,  and  the  difference  of  pressure 
l)etween  some  upper  level  and  sea-level,  or,  in  other  words,  the  reduction  to  sea-level,  de- 
pends rather  upon  the  weight,  and  consequently  the  temperature  of  the  air  around  about 
the  warmer  column  of  ascending  air.  The  case  is  the  same  where  the  upper  station  is 
on  the  top  of  a  mountain  and  where  the  ascent  of  warmer  air  is  not  directly  upward,  bat 
along  the  sides  of  the  heated  surface  of  the  mountain.  The  pressure  at  the  base  and  at 
any  level  up  the  side  of  the  mountain  depends  very  little  upon  the  temperature  of  this 
warmer  air,  but  almost  entirely  upon  the  pressures  at  the  same  levels  of  the  air  around 
on  all  sides  in  the  vicinity  of  the  mountain.  It  must  be  understood  that  we  are  not  here 
considering  the  case  in  which  pressure  is  affected  by  a  gyratory  motion  of  the  air,  but 
simply  that  in  which  difference  of  pressure  depends  upon  difference  of  temperature. 

In  the  reductions  to  sea-level,  therefore,  we  need  rather  the  general  or  average  open- 
air  temperature  of  the  whole  region  around  about  than  the  exact  local  air  temperature; 
that  is,  we  need  the  temperature  both  at  the  upper  and  lower  level,  which  would  be 
given  by  an  isothermal  chart  based  upon  observations  at  numerous  stations  around  ex- 
tending to  no  very  great  distance,  for  in  such  a  chart  local  abnormal  variations  of  tern- 
l)erature  of  small  extent  would  not  come  in.  With  such  a  temperature  we  should  ob- 
tain a  reduction  which  would  correspond  very  nearly  with  that  in  the  case  of  no  local 
disturbance  of  temperature,  and  in  the  case  of  a  mountain  or  high  plateau  such  a  re- 
duction as  would  be  obtained  if  the  mountain  or  plateau  were  away  and  the  tempera- 
ture occupying  its  place  were  used,  and  not  the  temperature  of  the  sur&ce  of  the  moun- 
tain or  plateau,  abnormally  heated  above,  or  cooled  below,  that  of  the  air  generally. 

For  the  average  of  the  year  the  air  temperature  observed  at  any  station  on  a  high 
plateau,  and  especially  on  a  mountain  peak  or  the  summit  of  a  sharp  mountain  range, 
]>erhaps  differs  but  little  from  that  of  the  air  generally  at  the  same  level  at  that  altitude 
lor  some  distance  around,  or  from  what  would  be  observed  at  that  altitude  if  the  plateau 
or  mountain  were  absent  At  least,  where  there  is  so  much  uncertainty,  the  best  that 
can  be  done  is  to  use  this  as  the  temperature  of  the  upper  level.  But  we  still  need  the  sea- 
level  temperature  which  would  exist  if  there  were  no  mountain  or  plateau.  Since  we 
have  DO  known  law  or  rate  of  increase  of  temperature  between  the  two  levels,  especially 
in  the  case  of  wide  plateaus,  which  holds  universally,  the  best  that  can  be  done  is  to 
assume  a  law  or  rate  for  any  given  region  under  consideration,  in  reducing  the  observed 
temperatures  of  the  stations  of  great  elevation  to  sea-level,  which  gives  a  system  of  sea- 
level  isotherms  such  as  would  exist  if  there  were  a  sea-level  plane,  judging  as  well  as 
possible  from  the  position  and  direction  of  such  lines  determined  from,  observations  at 
or  near  sea-level  around  about  the  high  stations. 

Such  a  chart,  Chart  I,  has  been  formed  for  the  whole  of  the  United  States,  including 
the  high  plateau  region  of  the  western  part  The  sea-level  temperatures  of  this  chart 
for  each  station,  as  given  on  the  chart,  were  obtained  by  reducing  the  temperature  above 
to  sea-level  by  adding  one  degree  for  each  600  feet  of  altitude.  This  is  only  about  one- 
lialf  of  the  usual  rate  obtained  in  various  parts  of  the  world  by  comparing  the  temper- 
ature of  high  mountains  with  those  of  low-level  stations,  and  from  balloon  ascents  in 
the  open  air,  but  for  the  reduction  of  the  plateau  stations  of  the  western  part  of  the 
United  Stites  this  rate  is  evidently  much  too  great,  for  it  throws  the  isotherms  of  this 
region  too  fur  north,  and  disturlw  them  very  much.  As  the  two  grcjit  oct-ana  in  the 
higher  latitudes  have  for  the  mean  of  the  year,  for  well  known  reasons,  a  higher  tem- 
perature than  that  of  the  itmtinents  on  the  same  latitudes  lu't ween,  and  the  general 
tendency  of  the  atmosphere  is  from  west  to  eiist,  it  is  evident  that  the  isothernLs  in  case 
of  a  low  and  level  continent  would  have  to  descend  from  the  western  side  down  to  lower 
latitudes  until  pretty  well  on  into  the  interior  of  the  continent,  but  nowhere  lower  than 
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tbej  are  in  the  MiaBiaBippi  Valley,  where  they  are  determined  from  ohsenratioiis  near 
aea-leTeL  The  adopted  rate  gives  this  form,  as  seen  from  Chart  I,  hat  if  a  greater  rate 
were  adopted  it  wonid  make  the  isotherms  curve  very  high  ap  into  the  higher  latitades 
in  theplateaa  region,  and  a  smaller  rate  wonld  caose  them  to  run  too  low  down  in  the 
lower  latitudes.  It  is  seen  Uiat  the  temperatures  of  the  plateau  region,  reduced  through 
80  great  an  altitude,  are  a  little  irregular,  as  was  to  be  expected,  but  in  general  they  do 
not  vary  much  from  the  temperatures  as  indicated  by  the  sea-level  isotherms. 

On  the  eastern  side  of  the  Rocky  Mountain  range  the  temperatures  seem  to  be  a  little 
abnormal  and  too  great  for  the  latitude.  This  is  evidently  the  foehn  effect  of  the  air  in 
descending  to  a  lower  level  after  having  passed  over  the  high  summit  of  the  range.  The 
stations  are  too  few  and  the  temperature  reductions  to  sea-level  too  uncertain  to  deter- 
mine and  lay  down  certainly  this  elTect,  and  so  no  attempt  has  been  made  to  indicate  it 
in  the  isotherms. 

The  reason  that  a  lower  rate  of  decrease  of  temperature  with  increase  of  altitude  than 
Qsoal  is  required  in  our  western  plateau  may  be  due  to  the  ieuit  that  the  air  passes  from 
a  warmer  to  a  colder  region  in  the  mean  of  the  year,  in  passing  firom  west  to  east,  and 
the  upper  currents,  moving  eastward  taster  than  the  lower  ones,  have  a  tendency  to  heat 
the  air  over  the  continent  more  above  than  below,  and  so  to  diminish  this  rate  on  the 
western  side  of  the  United  States.  But  a  less  rate  is  undoubtedly  required  in  all  cases 
for  high  plateaus  than  for  mountain  peaks  and  sharp  mountain  ranges. 

The  reductions  of  mean  annual  temperature  to  sea-level  with  the  assumed  rate  of  1^ 
fore.u;>i  600  feet  having  given  a  fiiirly  satisfoctory  chart  of  isotherms,  this  rate  was  used 
in  deducing  the  sea-level  temperature  to  be  used  in  the  barometric  formula  of  re- 
daction to  sea-level,  and  thus  with  the  observed  annual  mean  above,  both  of  pressure 
aod  temperature,  the  reduction  to  sea-level  was  obtained  in  the  usual  way.  This  gives 
the  reductions  of  the  barometric  pressures  for  each  of  the  several  stations  in  Table  I, 
corresponding  to  the  argument  of  the  mean  temperature  of  the  year.  The  mean  an- 
naal  temperatures  and  pressures  used  were  those  deduced  from  all  the  observations 
made  from  November  I,  1879,  to  October  31,  1883,  inclusive,  including  a  few  stations 
opened  after  November  1,  1879,  and  consequently  having  an  average  of  less  than  five 
jears.  With  these  redactions  corresptmding  to  the  mean  annual  temperatures,  the  sea- 
level  pressures,  as  given  on  Chart  IV,  have  been  obtained,  the  decimal  figures  only  be- 
ing given.  Over  the  eastern  part  of  the  United  States,  where  the  altitudes,  and  conse- 
qaenUy  the  reductions,  are  small,  the  r^ularity  of  the  pressures  and  of  the  isobars 
are  fairly  satisfoctory,  and  the  observed  irregularities  are  no  doubt  due  mostly  to  errors 
in  the  railroad  levelings  from  which  the  altitudes  have  been  obtained,  but  of  coarse  in 
some  measure  to  instrumental  and  other  errors.  The  indications  are  that  the  adopted 
elevations  of  Knoxville,  Chattanooga,  and  a  few  others,  perhaps  all  depending  on  the 
same  chain  of  railroad  levelings,  are  a  little  too  great 

In  the  western  part  generally  of  the  United  States  the  reductions  and  sea-level  pres- 
sures are  more  uncertain,  both  on  account  of  the  nncertainties  of  the  altitudes  and 
abo  the  errors  in  reductions  through  so  great  altitudes.  In  this  region  the  altitudes 
deduced  from  railroad  levelings  are  few,  and  even  these  are  not  well  ascertained.  For 
instance,  the  altitude  of  Denver  as  determined  from  the  Saata  F6  and  the  Denver  and 
Kio  Grande  Railroad,  would  be  78  feet  higher  than  the  adopted  altitude  deduced 
fiom  levelings  connecting  it  with  those  of  the  Union  Pacific  R  iilroad.  The  adopted 
vilne  is  probably  the  more  correct  one,  but  the  difference  between  the  two  indicates 
that  there  is  considerable  uncertainty  in  either.  But  half  or  more  of  the  altitudes 
through  the  high  plateau  r^on,  marked  B  in  Table  I,  have  been  determined  baromet- 
rically merely  by  adopting  such  altitudes  as  would  make  the  reduced  sea-level  pressures 
for  the  mean  of  the  year  Imrmonize  best  with  those  of  the  nearest  stations  around  whose 
altitudes  had  been  determined  by  railroad  levelings.  Although  this  smooths  off  the  re- 
sults, yet  the  whole  system  depends  upon  an  inconsiderable  number  of  stations  with  al- 
titudes well  determined.  The  reduction  tables,  therefore,  for  all  this  region  must  be 
regarded  as  preliminary  and  approximate  only  until  there  are  more  stations  with  well  de- 
teifmined  altitudes.  ^ 

From  an  examination  of  Chart  IV  it  is  seen  that  there  are  two  regions  of  high  press- 
ure, the  one  in  the  SE,  near  the  Atlantic,  and  the  other  in  Oregon  and  Washington  Ter- 
ritory. The  former  is  an  extension  of  the  permanent  area  of  high  pressure  in  the  At- 
lantic Ocean  about  the  parallel  of  30^  or  35^  extending  to  the  coast  and  somewhat  into 
the  interior  of  the  United  States,  but  leveled  down  in  the  Mississippi  Valley  by  the  de- 
flection of  the  westerly  current  of  the  trade  wind  by  the  Rocky  Mountain  range  up  this 
^ley  and  around  inti  the  prevailing  easterly  current  of  the  higher  latitude.  By  the 
weU-known  defiection  of  this  current  to  the  right,  depending  upon  the  earth*s  rotation, 
there  must  be  a  gradient  of  decreasing  pressure  from  the  central  part  of  high  pressure  in 
all  directions,  SW.,W.,  and  NW.,  as  indicated  by  the  chart.  The  high  pressure  in 
OreKQQ  and  Washington  Territory  no  doubt  arises  from  the  obstruction  oi  the  Rocky 

14  SIO 


224  REPORT   OF   THE    CHIEF    SIGNAL    OFFICER. 

Mountain  range  to  the  general  easterly  motion  of  the  atmosphere  in  those  latitudes. 
Hence  between  these  two  high  areas  there  is  a  sort  of  trough  of  lower  pressure  extending 
from  the  Gulf  of  Mexico  up  to  the  higher  latitudes  and  connecting  with  the  lower  press- 
ure of  those  latitudes  prevailing  generally  all  around  the  globe.  Upon  the  whole,  there- 
fore, the  tables  give  apparently  a  consistent  chart  of  mean  annual  sea-level  isobars,  some- 
what such  at  least  as  must  exist,  from  what  we  know  of  the  atmospheric  currents  and 
their  consequent  modiUcation  of  atmospheric  pressures. 

The  normal  monthly  averages  of  the  temperature  for  January  and  July,  reduced  to 
sea  level  by  the  same  law  as  in  the  cose  of  the  normal  annual  average^,  are  given  in  Charts 
II  and  111.  Those  for  January  are  somewhat  irregular  for  some  of  the  higher  stations, 
especially  on  the  eastern  side  of  the  Rocky  Mouutaios,  where  the  temperatures  are  mostly 
too  low  to  correspond  with  tbe  isotherms  based  mostly  upon  observed  temperatures  at 
stations  of  lower  altitudes.  This,  as  in  the  case  of  the  annual  means,  is  due  to  the  foehn 
effect  of  the  strong  westerly  winds  of  this  season,  dropping  down  to  much  lower  levels 
after  passing  the  summit  of  the  Rocky  Mountains.  It  is  well  known  that  all  along  the 
eastern  base  of  this  region,  extending  some  distance  eastward,  there  is  a  belt  in  winter 
of  mnch  higher  temperature  than  that  farther  east  on  the  same  latitude,  even  at  much 
lower  altitudes.  This  effect  even  causes  an  inversion  of  the  rate  of  decrease  of  tempera- 
ture with  increase  of  altitude,  making  it  increase  instead  of  decrease,  if  we  compare 
Denver,  Cheyenne,  Dead  wood,  «Scc.,  with  North  Platte  and  other  places  farther  east  on 
nearly  the  same  latitudes. 

In  comparing  open-air  observations,  as  those  of  a  balloon  or  a  mountain  peak,  with 
those  of  a  plane  near  sea  level,  the  rate  of  decrease  of  temperature  with  increase  of  alti> 
tude  is  found  to  be  greater  in  summer  than  in  winter,  but  where  the  upper  station  is  on 
a  high  plateau  there  is  probably  little  difference.  The  reductions  of  the  normal  press- 
ures for  January  and  July  were,  therefore,  first  computed  with  the  monthly  normals  of 
temperature  at  the  upper  station,  and  with  this,  reduced  to  sea  level  by  the  same  rule, 
as  the  temperature  below.  But  in  comparing  the  normal  reduced  pressures  for  January 
and  July  it  was  found  that  pretty  uniformly  all  over  the  United  States  in  the  Missis- 
sippi and  Missouri  Valley,  and  also  along  the  Pacific  coast,  and  at  all  places  where  the 
altitudes  of  the  stations  were  not  very  great,  the  difference  of  pressure  between  Jana- 
aiy  and  July  was  only  about  0.15  of  an  inch,  while  for  all  the  high  plateau  stations  they 
ranged  mostly  from  6.3  to  0.4  of  an  inch.  It  was  therefore  evident  that  these  greater 
differences  for  the  high  plateau  stations  arose  from  using  too  low  temperatures  in  the  re- 
ductions of  January  and  too  high  ones  in  those  of  July,  for  those  of  the  open-air  temper- 
atures, which,  we  have  seen,  are  rather  the  ones  required  in  reductions  to  sea  level.  In 
winter  it  is  well  known  that  the  surface  of  the  earth,  whether  of  a  high  plateau  or  of  a 
low  plane,  is  lower  than  that  of  the  open  air  at  only  a  moderate  elevation  above,  and 
that  the  reverse  of  this  is  true  in  summer.  For  this  reason  all  the  reduced  pressures, 
using  the  observed  temperatures  at  or  near  the  surface,  for  all  the  high  stations,  were  toa 
great  in  January  and  too  small  in  July,  and  hence  the  differences  too  great.  It  was 
therefore  necessary  to  apply  some  corrections  to  the  reductions  for  the  extremes  of  Jan- 
uary and  July,  and  this  correction  was  determined  upon  the  principle  that  the  differ- 
ences of  the  reduced  pressures  of  the  high  stations  for  January  and  July  should  not  be 
greater,  on  the  average,  than  those  of  the  low- level  stations. 

Since  in  January  the  observed  temperatures  are  too  low,  and  in  July  too  high,  to  be 
used  as  open-air  temperatures,  it  is  reasonable  to  assume  that  they  differ  from  the  open- 
air  temperatures  in  proportion  to  the  deviation  of  the  observed  temperature  above  or 
below  the  annual  mean.  The  error  in  reduction  to  sea  level  is  sensibly  proportional  to 
the  error  in  the  temperature  used  in  computing  this  reduction.  It  is  also  in  proportion 
to  the  altitude  of  the  station.     Hence,  putting 

^  =the  departure  of  the  temperature  from  the  normal  annual  temperature, 

^=the  altitude  of  the  station, 

c  =  the  average  departure  of  pressure  at  sea  level  from  the  normal  annual  pressure, 

a  =  the  observed  departure  of  pressure  reduced  to  sea  level,  the  correction  of  a  for  error 
of  temperature  used  iu  the  reduction  must  be  as  the  product  of  A  into  H^  and  hence  we 
must  have  a^=c-\-CAHyiu  which  c  and  C  are  constants  to  be  determined  from  observa- 
tions of  a  and  A  at  a  number  of  high  and  contiguous  low  stations,  by  the  method  of 
least  squares.  For  this  purpose  the  values  of  A  and  a  obtained  tirom  the  normals  of 
January  and  July  can  be  used.  The  following  table  contains  these  for  the  principal 
plateau, and  all  the  adjacent  lower  stations  in  the  Mississippi  and  Missouri  Valley  and  on 
the  Pacific  coast,  contained  in  the  five-year  normals  already  referred  to.  With  these 
values  of  A  and  a,  and  the  values  of  ff,  the  preceding  equation  gives  an  equation  of 
condition  for  each  station  from  which  to  determine,  by  the  method  of  least  squares,  the 
most  probable  values  of  c  and  C.  We  thus  get  c  =:  0.073  and  C  ■■=  O.OOlOo,  if  we  express 
Hin  thousands  of  feet  as  a  unit,  and  hence  we  get  CA  ^=0.00105  A  Hsks  the  oor- 
lection  of  the  reduction  to  sea  level  for  the  error  arising  from  using  erroneous  tempera-^ 
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tnres  where  they  differ  from  thcatonoal  normal,  for  by  the  principle  above  a  differs  from 
e  onl J  on  accoant  of  errors  of  temperature  nsod  in  the  i^nction,  and  these  are  sap- 
posed  to  vanish  for  the  annnal  normal,  in  which  case  A  =  o, 

Table. 


Station. 


Bennetts 

Benton- 

Bismarck 

Bnford. 

Cairo 

Gape  Mendocino . . 

Cheyenne 

Concho 

Custer 

Davenport. 

Dayton 

Deadwood 

Denver 

Des  Moines 

Dodge  City 

Elliott 

ElPaao 

Helena 

Huron,  Dak 

Keokuk.. 

La  Crosse^ 

Leavenworth... 


H. 

A. 

o 

a. 

Fleet. 

Inch. 

1,510 

30 

0.162 

2,  MO 

29 

.202 

1,094 

82 

.180 

1,6:>4 

80 

.198 

359 

22 

.072 

«37 

4 

.132 

6,106 

21 

.157 

1,900 

19 

.112 

3,040 

26 

.148 

CIS 

26 

.082 

1,683 

19 

.120 

4,600 

21 

.123 

5,294 

22 

.  IfKi 

849 

26 

.096 

2,517 

25 

.133 

2,700 

26 

.107 

3,764 

18 

.140 

4,069 
1,807 

25 
80 

.188 
.126 

618 

26 

.080 

725 

27 

.oso 

842 

25 

.090 

Res. 


+.042 
+.047 
.000 
+.0G1 
—.009 
+.056 
—.06  J 
+  .001 
—.008 
—.008 
+.019 
—.062 
— .  028 
—.001 
—.006 
—.038 
—.003 
+.003 
+.012 
—.010 
—.014 
—.006 


Station. 


Lewiston 

Little  Rock 

Ixm  Angeles 

Memphis 

North  Platte 

Omaha 

Prescott.. «. 

Rosebura: 

Saint  Ifouis 

Saint  Paul 

Salt  Lake  City 

Santa  F6 

Shaw,  Fort 

Shreveport 

Son  Franciaoo.. 

Sacramento 

Portland,  Ores 

Spokane  Falls 

Stockton , 

W.  Las  Animas. 


H. 

A. 

o 

a. 

Feel. 

Inches. 

780 

22 

0.070 

288 

22 

.063 

839 

8 

.071 

820 

20 

.063 

2,841 

25 

.145 

1,113 

27 

.102 

5,389 

20 

.191 

523 

13 

.057 

571 

2;i 

.078 

831 

2) 

.085 

4,348 

23 

.241 

7,026 

20 

.216 

3,530 

24 

.179 

227 

18 

.052 

60 

30 

.095 

64 

82 

.138 

80 

88 

.024 

1,900 

22 

.lai 

3,010 

18 

.134 

244 

17 

.050 

Of  o99 

27 

.191 

Res. 


Inch. 

—.021 

—.017 

—.005 

-.016 

—.003 

—.002 

+.00* 

—.023 

—.009 

—.012 

+.068 

—.006 

+.017 

—.023 

+.020 

+.063 

—.061 

+.017 

+.004 

—.027 

+.008 


With  the  constants  above  the  preceding  equation  is  satisfied  for  each  of  the  stations 
with  the  given  residuals.  It  is  seen  that  some  of  these  are  somewhat  large  both  for  the 
low  and  the  hi^h  stations,  amounting  in  a  few  cases  to  more  than  a  half-tenth  of  an  inch 
of  pressure.  This  arises  in  part  from  errors  in  the  principle  adopted,  which  must  be 
regarded  as  being  only  approximate,  and  in  part  from  abnormal  local  difierences  in  the 
Talnes  of  a,  which  are  considerable  also  in  the  nearly  sea-level  stations  where  there  is 
little  reduction  to  sea-level,  and  where  consequently  these  difierences  can  not  be  due  to 
errors  in  these  reductions.  By  the  correction  term  in  the  preceding  equation  the  reduc- 
tioos  and  the  sea-level  pressures  are  increased  for  temperatures  above  the  annnal  nor- 
mal and  decreased  for  all  temperatures  below  this  normal,  and  for  the  plateau  stations 
it  makes  the  annual  range  of  reduced  pressures  somewhat  the  same,  on  the  average,  as 
at  the  nearly  sea-level  stations.  This  correction,  containing  J7as  a  factor,  is  of  course 
small  for  most  of  the  stations,  and  only  becomes  considerable  for  high  stations,  and  es- 
pecially so  for  those  of  large  temperature  ranges,  or  values  of  A^  whether  of  annual  or 
ibnonnal  changes. 

Table  I  contains  the  reductions  to  sea-level  and  standard  gravity  for  each  of  the  stations 
of  the  Signal  Service  corresponding  to  the  approximate  annual  normal  denoted  by  Bq  and 
giTen  in  the  table.  The  r^uction  corresponding  to  the  annual  normal  temperature  of 
each  station  has  been  computed  by  means  of  the  usual  formula,  using  the  annnal  nor- 
mal temperature  at  the  npper  station,  and  this  increased  at  the  rate  of  1^  for  each  600 
feet  of  altitude  for  the  sea-level  temperature.  For  the  reductions  of  diurnal  averages  of 
pressure  in  which  the  diurnal  average  temperature  is  greater  or  less  than  the  annual 
normal,  the  reductions  have  been  computed  in  the  same  manner,  but  alterward  cor- 
neted  by  the  term  0. 00105  .i^T,  as  has  been  explained.  The  table  is  so  arranged  tJiat 
the  diurnal  mean  temperature  of  the  upper  station  must  be  used  as  an  argument,  but 
it  must  be  understood  that  the  reductions  are  not  precisely  those  given  by  the  formula 
with  this  temperature  above,  and  this  increased  at  the  adopted  rate  for  sea-level,  except 
for  the  annual  normal  temperature,  but  this  reduction  with  the  preceding  correction 
H>pli«d. 

As  a  correction  to  tba  reduction  has  to  ba  applied  for  annual  ranges  of  temperature 
j^>ove  or  below  tho  annual  mean,  so  in  the  aise  of  the  reductions  of  individual  observa- 
tions, subject  to  diurnal  changes,  a  similar  correction  has  to  be  applied  for  all  temper- 
atores  above  or  below  the  diurnal  mean,  and  the  latter  has  to  be  much  greater  in  pro- 
portion to  the  amount  of  temperature  deviations  from  the  mean,  for  the  periods  of  the 
<iianial  oscillation  of  temperature  are  much  shorter,  and  consequently  the  temperature 
ebangcs  of  the  open  air  cannot  follow  those  of  tho  earth's  surface  nearly  so  closely  as 
io  case  of  the  annnal  changes.  The  diurnal  changes  in  the  open  air,  in  generaLare 
Perhaps  not  more  than  about  one-fourth  of  what  they  are  at  the  earth's  sudace.    That 
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dirunal  changes  of  tempemtore  have  but  little  real  effect  upon  redactions  to  aea-leirel 
is  evident  from  the  fact  that  in  barometric  hjpsometry,  only  very  small  ranges  of  tem- 
perature between  morning  and  the  warmest  part  of  the  day  are  required  to  obtain  from 
observation  the  same  altitude  as  when  the  observations  are  made  at  the  mean  tempera- 
ture of  the  day. 

In  reductions  to  sea- level,  also,  we  introduce,  for  high  stations,  a  large  diomal  in- 
equality into  the  reduced  pressures,  if  we  use  the  extreme  temperatures  of  the  day  in 
clear  weather,  whereas  observation  shows  that  these  diurnal  changes  are  very  small  at 
or  near  sea-level.  As  in  the  case  of  the  annual,  so  in  the  diurnal  ranges  of  the  tempera- 
ture; therefore,  a  correction  must  be  applied  for  extreme  temperatures,  and  in  the  latter 
case  this  has  been,  done  here  approximately,  in  the  regular  tri-daily  observations  of  the 
stations,  by  using  as  the  temperature  argument,  not  the  observed  temperature  of  the 
hour,  but  the  mean  of  double  the  current  observation  of  temperature,  and  the  sum  of 
the  two  preceding  ones.  By  thisarrangement  only  about  one-fourth  partof  the  effect  of 
the  extreme  diurnal  range  is  taken  in,  and  this  reduces  the  diurnal  range  for  the  high 
stations  to  about  what  is  usually  observed  at  and  near  sea-level. 

Table  II,  with  arguments  Bo  and  ^B^  contains  the  usual  correction  for  variation  of 
pressure  at  the  station.  This,  it  is  seen,  is  small  for  low  stations,  but  for  high  stationa 
and  unusual  variations  of  pressure  it  becomes  a  very  important  correction.  It  has  been 
computed  from  the  formula— 

Correction=f  ^—1  \^B 


<&-') 


in  which  J?o^  being  the  value  of  Bo  at  sea-level,  has  been  assumed  for  all  stations  to  be 
equal  to  30  inches.  This,  it  is  seen  from  Chart  III,  is  very  nearly  the  case,  especdidly 
for  all  the  high  stations  in  the  west,  where  alone  a  small  error  can  have  any  sensible 
effect 

By  means  of  these  two  tables  the  monthly  normals  for  January  and  July  have  been 
reduced  to  sea-level,  using  the  corresponding  normals  of  temperature  as  arguments. 
The  results  are  given  in  c£uis  V  and  VI.  By  comparing  these  charts  it  is  seen  that  the 
difference  of  pressure  between  January  and  July  is  on  the  average  and  pretty  nniforml  j, 
about  0.15  of  an  inch,  whereas  if  the  correction  for  the  extreme  temperatures  of  Janu- 
ary and  July  had  not  been  applied,  the  differences  for  the  high  stations  would  have  been 
generally  much  more. 

The  expanded  tables  which  have  been  fUmished,  one  to  each  station,  have  been  formed 
by  taking  the  part  of  Table  I  belonging  to  each  station  and  applying  to  it  the  proper 
correction  from  Table  II.  In  this  way  tables  were  obtained,  one  only  for  each  station, 
with  the  observed  temperature  and  pressure  of  the  station  as  arguments  from  which  the 
proper  reductions  can  be  taken  with  little  or  no  interpolation  even  in  case  of  the  highest 
stations. 

Reduction  of  barometric  pressure  to  sea-level  and  to  standard  gravUy, 

USB  OF  THE  TABLES. 

The  first  reduction  is  obtained  from  Table  I,  with  one-fourth  of  twice  the  last  and  the 
two  preceding  tri-daily  temperature  observations  of  the  station  as  an  argument.  To  this 
add  or  subtract,  as  the  case  may  be,  the  second  reduction  obtained  jfh>m  Table  II,  with 
JB  and  Bo  as  arguments.  This  sum  or  difference  is  the  complete  reduction  to  be  added 
to  the  observed  pressure  at  the  station. 

If  ^B  is  positive;  that  is,  if  the  observed  barometric  pressure  is  greater  than  the  mean 
Bo  then  the  second  reduction  fh>m  Table  II  is  additive,  but  otherwise  it  is  snbtcactiYe. 
The  values  of  Bo  are  given  in  Table  I,  opposite  the  names  of  the  stations. 
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APPENDIX  a4. 

REPORT  OF  PROFESSOR  WILLIAM  FERRET^  ASSISTANT,  ON  PSYVHROMET- 
RIC  TARLES  FOR  USE  IN  THE  SIGNAL  SERVICE. 

Signal  Sebvtce  Office, 

IVashingion^  December  10,  1885. 

Sib:  I  have  the  honor  to  transmit  herewith  a  report  upon  the  work  assigned  rae  of 
adapting  the  psychrometric  formala  to  the  whirled  p^ychrom^ter  and  of  prepariu':;  psj- 
du:raietrie  tables  based  upon  it  for  the  use  of  the  Signal  Service.  To  this  end  I  was 
instmcted  to  use  the  experiments  made  in  Colorado  by  Junior  Professor  Marvin  espec- 
ially for  this  purpose,  and  also  to  discuss,  and  utilizi  as  far  as  poisiblc,  observations 
made  elsewhere.  In  the  determination  of  the  constant  ii\  the  naw  adaptation  of  the 
ibrmula  only  such  experiments  could  be  used  to  advantage  as  had  been  made  in  ac- 
oordaooe  with  the  proposed  new  manner  of  usinx  the  psychrometer;  and  the  unex- 
pectedly large  number  of  experiments  in  Colorado  on  account  of  delays  in  ascending  to 
Pike's  Peak  rendered  it  entirely  unnecessary  to  seek  others,  except  for  the  sake  of  Ikiv- 
ing  a  greater  weight  of  experiments  at  and  near  sea-level,  where  psychrometric  tables 
are  mosdy  used.  In  addition,  therefore,  to  the  comparative  simultaneous  experiments 
made  at  Washington  by  Professors  Marvin  and  Hazen.  after  the  return  of  the  former 
from  Colorado,  those  which  had  been  previously  made  by  the  latter  in  Massachusetts  and 
Washington  with  a  whirled  p^chrometer  have  likewise  been  used. 

A  partial  discussion  was  made  of  the  experiments  made  by  Pvt.  Delano  at  Tuma,  and 
Seigeant  Leiteell  at  Colonido  Springs  and  Pike's  Peak,  in  1893, with  little  or  no  special 
ventilation^  but  the  results,  as  usual  where  there  is  but  little  ventilation,  were  so  dis- 
cordant, and  80  different  from  those  obtained  firom  the  experiments  with  the  whirled  psy- 
uhrometer,  that  they  were  judged  to  have  no  weight  in  comparison  with  that  of  the  very 
satisiactory  results  obtained  tluoughont  from  the  experiments  with  the  whirled  psychro- 
meter, 

I  am,  very  respectfully,  yours, 

WILLIAM  FERREL, 
ProfesBor  and  AmstnnL 

The  Chief  Signal  Offices  of  the  Abmy. 


RKPOHT  OK  VAPOR  TENSION,  DSW-POINT,  AND  BBLATIVK  HOMIDITY  TABLES. 

L  The  psychrometric  formula,  which  is  required  to  be  reduced  to  tables,  may  be  ex« 
preaied  in  the  following  general  form: 

(1)  p=p,— .lP(r-r,) 

in  which — 

r  =  the  air  temperature; 

Ti  =the  temperature  of  the  wet- bulb  thermometer; 
p  ^the  tension  of  aqueous  vapor  in  the  air; 
pi  =the  tension  of  saturation  at  temperature  rj; 
P  ssthe  barometric  pressure; 

A  =sa  function  which  is  a  coastant,  independent  of  the  vapor  tension,  only  under 
certain  fixed  conditions. 

This  formula  has  been  deduced  by  both  Maxwell*  and  Stefan  t  upon  the  principles  of 
the  interdiffhsion  of  gases,  and  has  been  fhrther  considered  theoretically  by  the  present 
writer,  t  to  which  treatises  reference  must  be  made  for  the  theory  of  the  formula,  since 
St  fa  not  convenient  to  introduce  any  theoretical  researches  here. 

*  Encyclopedia  Britannica,  ninth  edition,  article  Diffhsion. 
tTdt  der  Oest  Qesell.  fUr  Meteorologie,  XVI,  p.  177. 
i  Recent  Advancements  in  Meteorology. 
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The  valae  of  ^  above,  except  so  ^r  a?  it  depends  in  a  very  small  measure  upon  r^ 
has  nsnally  been  regarded  as  a  constant  under  all  conditions  of  ventilation,  size,  and 
shape  of  the  wet  bolb,  thickness  o  f  stem,  &c  In  order  for  this  to  be  the  case,  it  wonld 
be  necessary  for  r — ri,  the  amount  of  cooling  of  the  wet  bulb  by  evaporation,  to  be  the 
same  under  all  these  conditions;  but  it  has  been  long  known,  ftud  can  be  readily  shown 
by  the  most  casual  and  crude  experiments,  that  this  is  not  so. 

More  than  a  half  century  ago  Belli,*  a  distinguished  Italian  physicist,  showed  by  ex- 
periment that  the  amount  of  cooling  of  the  wet-bulb  thermometer  fay  evaporation  de- 
pends both  upon  the  amount  of  agitation  of  the  air  and  upon  the  size  and  shape  of  the 
bulb.  His  experiments  showed  that  in  passing  from  tranquil  air  to  that  having  a  mo- 
tion of  a  few  meters  per  second,  there  was  a  considerable  depression  of  the  temperature 
of  the  wet  bulb,  and  that  in  the  passage  &om  tranquil  air  to  that  having  a  velocity  of 
one  meter  per  second  the  effect  was  very  much  more  than  in  the  passage  £com  air  with 
a  Telocity  of  one  meter  per  second  to  that  with  a  velocity  of  throe  meters  per  second, 
and  that  with  an  increase  of  velocity  beyond  three  meters  per  second  there  was  scarcely 
any  further  depression  of  the  temperature.  He  also  found  that  the  smaller  the  bulb, 
whatever  its  shape,  the  greater  was  the  depression  of  temperature  for  any  given  velocity 
of  ventilation,  but  that  the  differences  of  temperature  depending  upon  size  and  shape 
gradually  diminished  with  increase  of  ventilation,  and  vanished  with  that  velocity 
which  gives  sensibly  the  maximum  depression  of  temperature. 

(2.)  Since  the  value  of  r — n  therefore  depends  upon  both  the  size  and  shape  of  tbo 
bulb  and  the^  amount  of  agitation  of  the  air,  it  was  evident  that  the  indications  of  l^e 
p^chrometer  under  all  conditions  could  not  be  used  for  determining  from  the  psychro- 
metric  formula  the  hygrometric  state  of  the  air,  unless  they  were  always  taken  with 
some  given  size  and  shape  of  bulb  and  velocity  of  ventilation,  or  else  with  that  velocity 
of  Tentilation  which  gives  the  maximum  depression  of  temperature  of  the  wet  bulb,  in 
whidi  case  the  differences  depending  upon  size  and  shape  vanish.  Belli,  therefore,  rec- 
ommended the  use  of  a  ventilated  psychrometer,  and  he  was  the  first  to  do  so,  and  he 
also  devised  an  apparatus  by  which  a  current  of  air  could  be  drawn  through  a  tube,  first 
over  the  dry,  and  then  over  the  wet  bulb  by  means  of  the  reverse  action  of  a  bellows. 

It  is  well  known  that  Espy,  also,  in  his  psychrometric  observations,  always  used  a 
sling  psychrometer.  His  language  is :  *  *  When  experimenting  to  ascertain  the  dew-point 
by  means  of  the  wet  bulb  I  always  swung  both  thermometers  moderately  in  the  air, 
having  >first  ascertained  that  a  moderate  movement  produced  the  same  depression  as  a 
rapid  one. ' '  From  the  indications  obtained  in  this  manner  he  obtained,  by  means  of  an 
empiric  formula  devised  for  the  purpose,  the  hygrometric  state  of  the  air.  Although 
his  formula  was  imperfect,  and  not  applicable  with  much  accuracy  to  either  extreme  of 
temperature,  yet  for  a  large  range  of  medium  temperatures  it  gave,  in  general,  much 
better  results  than  Regnault's  formula,  with  the  value  of  A  usually  adopted,  where  the 
psychrometer  is  not  u^  under  the  conditions  of  velocity  of  ventilation,  size  and  shape 
of  the  bulb,  &c,  to  which  the  value  of  the  constant  is  adapted,  but  under  any  audi- 
tions existing  at  the  time. 

(3)  Although  so  long  a  time  has  now  elapsed  since  these  initial  attempts  to  inteoduce 
the  use  of  the  whirled  or  ventilated  psychrometer.  yet  meteorologists  of  the  present 
time  are  just  beginning  to  see  the  importance  of  adopting  the  principles  and  methods 
of  these  two  distinguished  pioneers  in  true  psychrome^.  This  arises  from  the  fact 
that  recently  many  comparisons  of  results  given  by  the  ventilated  or  whirled  psychom- 
eter  with  those  given  by  the  ordinary  use  of  the  psychrometer,  and  also  of  those  given 
by  the  latter  with  the  indications  of  the  condensing  and  other  hygrometers,  have  been 
made,  and  the  great  differences  noted.  From  these  it  is  evident  that  the  psychrometer, 
as  it  has  been  used,  is  very  imperfect,  so  much  so  that  Dr.  Assman,  of  Magdeburg,  Ger- 
many, has  recently  stated,  and  justly,  that  '*  it  is  the  most  uncertain  of  all  meterological 
instruments. '' 

This  is  fully  confirmed  by  a  comparison  of  vapor  tensions  given  by  the  psychrometer 
and  condensing  hygrometer  in  experiments  recently  made  in  connection  with  the  Sienal 
Service.  The  following  table  contains  the  vapor  tensions  obtained  by  Langl^  f  At  Lone 
Pine  Station,  Arizona,  in  his  Mount  Whitney  expedition,  with  the  psychrometer  and 
Gnyot's  Tables  and  Regnault's  condensing  hygrometer: 

^Corso  elementare  di  Fislca  Sperimentale  di  Giuseppe  Belli,  Professor  di  Fisica  nell, 
L  R.  Lioeo  di  Porte  Nuovo  in  Milano,  1830. 
t  Mount  Whitney  expedition. 
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Date. 

Local  time. 

Wind. 

Force  of  Tapor. 

Psychrom- 
eter. 

£[ygrom> 
eter. 

August  8. 
August  8. 
August  9. 
August  10. 
August  11. 
August  11. 
August  12. 
August  12. 
August  13. 
August  14. 
August  14. 

A.  tH, 

8  15  a.  m. 
8  15  p.  m. 
8  15  a.  m. 
8  15  p.  m. 
8  15  a.  m. 
8  15  p.  m. 
8  15  a.  m. 
8  15  p.  m. 
8  15  a.  m. 
8  15  a.  m. 
8  15  p.  m. 

Gentle. 
Fresh. 
Calm. 
Fresh. 
Gentle. 
Fresh. 
Gentle. 
Fresh. 
Gentle. 
Calm. 
Variable. 

mm, 

16.18 

10.89 

16.65 

10.06 

11.61 

6.52 

•  12.20 

12.10 

13.00 

9.08 

5.04 

9.72 
8.87 
1L70 
8.87 
7.08 
6.84 
7.80 
8.23 
7.49 
8.08 
5.51 

Mean .... 

11.30 

8.07 

In  erery  case  except  one  the  paychrometer  gave  a  vapor  tension  too  great,  and  on  the 
average  it  gave  one  which  is  nearly  one-half  too  great 

The  following  is  a  comparison  of  vapor  tensions  given  by  the  psychronieter  with  Gnyot's 
tftUes  and  Allnord's  condensing  hygrometer,  in  the  experiments  made  by  Private  Stnart 
H.  Leit^U,  of  the  Signal  Service,  at  Colorado  Springs,  daring  the  latter  part  of  Aognst, 
in  the  series  made  alternately  at  Colorado  Springs  and  on  P&e*8  Peak  daring  the  year 
1883.  Also  in  the  case  of  similar  experiments  made  by  W.  S.  Delano  at  Ynma,  Ariz., 
during  t^  same  year: 


Leitsell. 

Delano. 

Vapor  tensions. 

Date. 

Vapor  tensions. 

Date. 

• 

a 

• 

a 
n 

P-H. 

f 

• 

a 

>* 

P-H. 

m/m, 

8.07 

8.49 

9.55 

9.06 

a62 

7.61 

8.34 

9.10 

8.63 

9.12 

11.62 

10.83 

8.44 

9.31 

11.18 

12.43 

12.80 

8.C5 

12.41 

11.44 

10.63 

8.50 

10.71 

11.17 

10.34 

7.96 

mm, 
6.20 
6.97 
6.97 
5.58 
5.46 
4.41 
6.60 
7.42 
7.36 
6.37 
10.16 
7.12 
6.92 
7.42 
11.14 
11.43 
10.85 
6.33 
10.92 
8.  GO 
7.36 
5.46 
8.05 
7.17 
7.31 
4.16 

fMia* 
1.87 
1.62 
2.68 
8.50 
8.16 
8.10 
1.65 
1.68 
1.27 
2.75 
1.40 
3.71 
1.52 
1.89 
0.04 
1.00 
2.01 
2.82 
1.49 
2.78 
3.27 
3.04 
2.63 
4.00 
3.03 
8.80 

Sept  25 

mm, 
7.77 

10.03 
6.31 
8.23 
7.83 
9.06 

11.67 
6.00 

10.71 
7.95 

12.94 

13.17 
9.42 
9.20 
8.12 
7.14 
5.96 
4.54 
9.86 

11.30 
5.03 
2.69 
4.33 
3.86 
7.24 
5.48 

mm. 
7.78 
8.96 
5.50 
5.12 
6.74 
4.91 

11.58 
4.74 
9.64 
6.69 

12.12 

12.12 
8.78 
8.05 
6.61 
5.60 
5.86 
4.41 

10.10 
9.20 
4.67 
8.28 
4.80 
4.31 
7.26 
6.24 

mm, 
— O.Ol 

26 „.. 

27 

4-1.07 
-f0.8l 

jj  ^ 

+3.11 
+1.09 

28 

+4.15 
+0.09 

^ 

i             80 

+1.26 
+1.07 
+1.26 
+0.82 

Oct     1 

+1.05 
+0.64 

«• 

^2 

J-1.15 
+1.48 

8 

4 „ 

5 

6...... MM   ..... 

7 

• 

+.1.48 
+0.10 
+0.18 
—0.30 
+-2. 10 
+0.35 
—0.59 
—0.47 
—0.45 
-0.02 
—0.76 

<<OWt  ■■■■■■  •—♦»»•»•*•—•••*•••• 

^^fflkVlff                   L  ■>«■■§  --  ---T 

9.80 

7.45 

2.35 

7.92 

7.12 

+0.80 

In  tiie  case  of  LeitzelPs  experiments  the  psychrometei  again,  with  Gayot's  tables, 
gins  a  Tj^r  tension  too  large  in  every  case,  and  in  the  average  of  the  twentv-six  ex- 
periments^ one  which  is  aboat  one-third  too  large.    In  Delano's  experiments  the  differ- 
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encesin  inlividoal  ci333  ard  oftsa  qaite  Urj9,  bat  in  tha  av3ri^3  thd  diflerence  is  very 
much  smaller. 

(4)  It  is  not  to  be  sappDsed  thiit  thsss  lar^e  differences  in  the  preceding  oomparisooi 
are  due  to  inaocoracies  in  the  experioidats.  They  arise  simply  from  the  nse  of  the 
psychrometer  under  conditions  to  which  the  constant  i  n  Regnanlt's  formula  audGnyot's 
tables  bjksed  upon  it  are  ujt  appUcjibla,  fjr  to  obtain  true  results  in  the  ordinary  nse  of 
the  psychrometer  it  would  be  n3333)ary  t)  h^^e  a  different  constant  in  the  formula  and 
a  difforent  set  of  tables  for  every  chaage  of  breeze. 

In  the  case  of  Langley's  experiments  there  seems  to  have  been  but  little  wind,  per- 
haps nearly  a  calm,  where  the  thermometers  were  exposed.  Leitzell  and  Delano  were 
instructed  to  fan  the  thermometers  when  the  velocity  of  the  wind  was  less  than  10 
miles  per  hour.  The  fanning  of  the  former  does  not  seem  to  have  had  much  effect,  since 
there  is  generally  not  much  difference  in  the  depression  of  the  wet-bulb  when  fhnned 
and  unpinned,  the  readings  for  both  being  given.  Hence  the  differences  between  the 
psychrometer  and  hygrometer  are  large,  nearly  as  much  so  as  in  the  case  of  Langley's 
unfanned  psychrometer.  Delano  seems  to  have  fanned  more  effectually,  as  appears  in 
the  greater  differences  between  the  readings  of  the  wet-bulb  thermometer  when  fanned 
and  whan  not  tinned;  and  hence  there  is,  in  general,  a  better  agreement  of  his  psy- 
chrometer with  the  hygrometer.  If  the  thermometer  had  not  been  fanned  at  all  the 
differences  in  the  preceding  table  between  the  psychrometer  and  Hygrometer  vronld,  in 
general,  have  been  considerably  greater.  It  is  safe  to  state,  therefore,  that  vapor  ten- 
sions, as  usually  obtained  with  the  psychrometer  in  close  shelters  without  special  ven- 
tilation, are,  on  the  average,  at  least  one-third  too  great. 

(5)  That  the  same  constant  in  the  psychrometric  formula  and  the  same  tables  cannot 
be  used  with  the  psychrometer  under  all  conditions  is  well  shown  by  the  recent  very 
important  researches  on  this  subject  by  Sworykin,  of  St.  Petersburg,  Russia.  Putting 
the  formula  into  the  form  of  the  preceding  equation  (1),  he  has  shown  by  careftil  ezperi- 
meats  that  the  values  of  A  required  to  satisfy  the  equation  when  the  psychrometer  is 
used  with  different  velocities  of  ventilation  and  with  two  different  kinds  of  thermometer 
balbs,  are  as  given  in  the  following  table,  in  which  the  numerical  values  of  ^  are  read 
from  curves  in  the  graphic  representation  of  his  results: 


Velocity  of  ven- 
tilation in  me- 

Valaes  of  A  for  ( 

%  psychrometer. 

With  cylindri- 

ters per  sec- 

With spherical 

cal   bnlbs  8»" 

ond. 

bulbs  10  "»» in 

in  length  and 

diameter. 

4<*B  in  diam- 
eter. 

0.2 

0.001120 

0.000900 

0.4 

920 

775 

0.6 

845 

1                  730 

0.8 

800 

710 

1.0 

774 

697 

2.0 

712 

670 

8.0 

687 

660 

4.0 

673 

655 

5.0 

664 

652 

6.0 

656 

650 

From  these  results  it  is  seen  that  the  value  of  A  is  large  for  a  small  velocity  of  vonti- 
lation,  and  that  there  is  a  very  great  change  in  its  value,  while  large,  with  a  small 
change  of  velocity  of  ventilation,  the  change  m  passing  from  almost  a  calm  to  a  velocity 
of  one  meter  per  second  being  very  much  greater  thai  thit  in  passing  from  a  velocity  of 
one  meter  per  second  to  one  of  three  meters  p3r  second.  From  an  inspection  of  the 
formula  it  is  seen  that  a  large  deoreasa  in  the  value  of  A  must  correspond  with  a  large 
increase  in  the  value  of  r-ri,  that  is.  in  the  depression  of  the  wet-bulb  temperature. 
Hence  the  eTperimeuts  of  Balli  and  of  I^py,  who  found  that  the  amount  of  depression  of 
the  wet  bulb  at  ffrst  increased  very  rapidly  with  increase  of  velocity  of  ventilation,  bnt 
that  there  was  but  little  increase  after  a  velocity  of  three  meters  per  second  had  been  at- 
tained, are  confirmed  by  these  of  Sworykin,  in  which  the  value  of  il  changes  rapidly  at 
first  with  increase  of  ventilation,  bnt  after  a  velocity  of  three  or  four  meters  there  is 
but  little  further  change  in  itsiralue. 

BelU  also  found  that  the  depression  of  the  wet-bulb  temperature  for  the  same  velocity 
of  ventilation,  when  small,  was  greater  for  small  than  for  large  thermometer  bulbs,  and 
in  accordance  with  thi^,  Svorykin  likewise  finis  a  smaller  value  of  A  for  a  small  cylin- 
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dzical  bulb  than  for  a  larger  spherical  one.  The  former  also  fband  that  with  a  Telocity 
of  three  meten  per  second  there  was  no  sensible  diflSarence  between  the  temperature  de- 
pfessioDS  of  large  and  small  bulbs,  and  so  iu  the  preceding  tabular  values  of  ^  it  is  seen 
that  there  is  likewise  little  difference  iu  the  values  required,  with  velocities  greater 
than  three  meters  per  second. 

No  one  familiar  with  the  subject  can  merely  glance  at  the  results  in  the  preceding 
table  of  Sworykin's  results  without  seeing  the  fhtility  of  attempting  to  use  the  samo 
tables  either  with  the  same  psychrometer  used  with  different  velocities  of  ventilation, 
or  psychrometers  with  thermometer  bulbs  of  different  sizes  and  shapes,  used  with  tho 
same  velocity  of  ventilation,  unless  this  velocity  in  both  cases  is  at  least  three  meters 
per  seocmd;  and  it  isi  from  these,  perhaps,  more  than  from  any  others,  that  meteorolo- 
gists  are  now  beginning  to  see  the  necessity  of  adopting  the  sling  or  whirled  psychro- 
meter. 

^th  any  given  shape  and  size  of  thermometer  bulb,  largeness  of  stemt  and  velocity 
of  ventilation,  a  constant  in  the  psychrometer  formula  wo^d  be  determined  and  tables 
o(»i8tmcted  to  correspond,  but  it  is  seen  that,  unless  the  velocity  is  large  this  would 
always  require  the  same  kind  of  bulb  and  the  same  velocity,  and  the  latter  to  be  accu- 
rately measured.  But  by  using  a  large  velocity  of  ventilation,  three  meters  or  more  per 
second,  the  same  tables  can  be  adapted  to  any  kind  of  a  thermometer  and  to  all  changes  ol 
Telocity  above  that  which  gives  sensibly  the  greatest  depression  of  the  wet-bulb  tempera- 
tore;  and  with  this  arrangement  there  is  no  necessity  to  measure  or  estimate  the  veloc- 
ity in  each  case,  but  we  Imve  only  to  be  certain  that  it  does  not  Ml  below  a  given  limit. 

(6)  From  what  precedes,  therefore,  it  would  seem  that  the  determination  to  introduce 
into  the  Signal  Service  the  use  of  the  whirled  psychrometer  and  to  have  it  whirled  with 
a  velocity  of  three  or  more  meters  per  second  and  to  prepare  tables  adapted  to  such  a 
Qseof  it  is  a  wise  one.  The  preparation  of  such  tables  required  the  previous  determina- 
tion of  the  constant  A  in  the  psychrometric  formula  adapted  to  the  new  method  of  usin:^ 
the  psydirometer,  and  this,  of  course,  could  only  be  determined  from  experiments  made 
with  the  psychrometer  used  in  this  manner. 

Few  experiments  had  ever  been  made,  and  none  at  very  high  altitudes,  to  determine 
whether  Uie  same  value  of  the  constant  A,  in  the  ordinary  use  of  the  psychrometer,  held 
at  all  altitudes;  and  these,  it  is  well  known,  have  given  unsatisfactory  results.  It  was, 
therefore,  very  properly  decided  to  have  the  experiments  for  this  new  determination  of 
the  constant  made  at  several  very  different  altitudes,  ranging  from  sea-level  up  to  the 
top  of  Pike's  Peak. 

From  the  simultaneous  experiments  made  by  Junior  Professor  Marvin  with  a  sling 
psjchrometer  and  Begnault's  hygrometer,  from  the  latter  part  of  March  to  the  first  part 
of  August,  1885,  in  Colorado,  at  Colorado  Springs,  near  the  base  of  Pike's  Peak ;  at  the 
Trail  Bouse,  on  the  trail  up  the  mountain  to  the  Peak,  and  on  the  Peak ;  and  also  from 
experiments  made  by  Professors  Marvin  and  Hazen  in  Washington,  and  by  the  latter  in 
HaaBachusetts,  the  value  of  the  constant  A  has  been  determined  in  the  manner  now  to 
be  described. 

(7)  In  the  first  columns  of  the  following  table  are  given,  in  international  measures,  the. 
temperatures  r  of  the  dry  bulb  and  ri  of  the  wet  bulb  of  the  sling'  psychrometer,  and 
the  dew-point  S  observed  with  Regnault's  hygrometer.  Elach  of  these  temperatures  is 
the  average  often  readings  of  the  thermometers  taken  alternately  back  and  forth  with- 
in a  short  time  in  such  a  manner  as  to  make  the  averages  equivalent  to  those  of  simul- 
taneous readings.  It  is  seen  fiom  the  first  column  that  a  few  of  the  experiments  have 
been  rejected.  This,  however,  has  not  been  done  in  any  case  where  there  was  not  somo 
wmginal  note  given  by  the  experimenter  to  indicate  that  the  experiment  was  not  satis* 
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—8.53 

a62 

3.55 

—  .08 

871 

13.78 

7.33 

2.13 

5.80 

5.28 

+  .02 

312 

17.17 

7.00 

—3.72 

8.74 

3.74 

.00 

872 

14.44 

7.61 

1.78 

5.19 

5.27 

—  .08 

343 

16.61 

6.10 

—4.04 

8.40 

a  17 

+  .23 

873 

14.91 

7.74 

1.94 

5.25 

5.23 

+  .02 

344 

16.76 

6.58 

—8.28 

8.59 

8.53 

+  .06 

874 

15.50 

8.85 

2.69 

5.53 

5.56 

—  .03 

845 

13.73 

10.22 

&09 

8.04 

7.99 

+  .05 

375 

15.52 

8.64 

8.21 

5.74 

5.81 

—  .07 

846 

18.17 

10.80 

a78 

8.42 

8.48 

—  .06 

876 

15.85 

8.72 

8.01 

5.66 

5.77 

—  .11 

347 

12.85 

10.46 

8.94 

8.51 

8.74 

—0.28 

377 

16.59 

8.99 

3.06 

5.09 

6.76 

-O.07 
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a78 

2.88 

—8.90 

8.48 

8.47 

—0.04 
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4.70 

L68 

—1.24 

4.17 

4.23 

^  .06 
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6.71 

1.72 
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8.65 

8.64 

+  .01 
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7.97 

3.67 

—2.03 

8.94 
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+  .04 
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6.21 

8.00 

0.11 

4.60 

4.68 

—  .08 

383 

6.40 

8.37 

0.54 

4.75 

4.80 

—  .05 
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6.14 

8.44 

1.09 

4.94 

5.02 

—  .08 
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7.09 

8.88 

1.28 

5.01 

5.00 
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886 

6.45 
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6.11 

+  .05 
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4.19 
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—  .09 
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6.86 
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5.09 
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4.96 
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5.20 

6.60 
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C1.05 
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6.24 
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—  .24 
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4.81 
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23.08 
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6.03 

6.52 
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6.57 
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38.08 
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6.54 
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6.41 
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-.12 

400 

80.78 

14.88 

7.23 

7.58 

7.50 

—  .01 
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26.94 
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5.64 

6.80 

6.84 

—  .04 

402 

6.13 

1.49 

—2.60 

8.78 

8.67 

+  .11 

408 

7.33 

3.73 

—1.44 

4.11 
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7.44 

8.03 
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4.25 

4.82 
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405 
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8.41 
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4.86 

4.86 
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8.85 

4.69 

1.25 

5.00 

6.02 
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407 

9.22 

4.99 

1.78 

5.17 

5.21 
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9.01 

6.10 

2.34 

5.86 

5.86 

.00 
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9.44 

5.13 

3.10 

6.81 

5.25 
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4.71 

1.93 

5.24 

5.22 

+  .02 
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4.34 

1.85 

5.08 

5.02 
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8.83 

4.89 
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4.88 
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4.40 

1.61 

5.18 

5.11 
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4.32 

0.98 
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415 

6.89 

2.59 

—1.38 

4.16 

4.19 

—  .08 

416 

7.11 

2.22 

—3.27 

8.87 

8.92 
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417 

8.72 

3.88 

—1.85 

4.17 

4.18 

—  .01 

418 

6.86 

2.50 

—1.55 

4.08 

4.15 

—  .07 
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6.22 

2.29 

—1.09 

4.22 

4.19 

+0.08 

—1.09 

—1.56 

-8.22 

—0.64 

0.65 

0.93 

1.01 

0.83 

1.61 

1.44 

1.28 

1.21 

—7.28 

—5.98 

—6.91 

—7.20 

—4.69 

—4.38 

—4.84 

-6.10 

—8.94 

—4.83 

—5.92 

—8.89 

—1.67 

—2.49 

—4.08 

—6.87 

—5.80 

—8.98 

—4.95 

—3.94 

—8.75 

—8.69 

—8.58 

—2.97 

—8.15 

—0.72 

1.82 

2.41 

3.20 

2.72 

NOTB.— The  ezporimenU  392-401,  inclusive,  were  made  In  a  room  art! fldnllv  heated. 
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5.46 
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27.70 

ia96 

ia68 

14.10 

14.10 

.00 

n  laTi  1 

4.57 

-0.22 

4.50 

4.44 

-h  .06 

607 

2a  70 

20.18 

ia44 

ia89 

14.09 

^  .30 

m 

9.88 

4.04 

-0.52 

4.40 

4.29 

f  .11 

+  .01 

608 

2a  28 

ia20 

ia56 

11.55 

11.42 

+  .13 

m, 

ia84 1 

4.88 

-a  24 

4.49 

4.48 

609 

27.47 

ia3i 

14.07 

11.94 

11.90 

H-.tM 

m 

10.88  1 

5.09 

1.78 

5.19 

5.25 

-  .06 

610 

27.24 

ia36 

14.29 

laii 

12.06 

+  .05 

m 

ia8s  1 

5.90 

2.54 

5.48 

5.48 

.00 

611 

26.84 

la  41 

14.30 

12.12 

12.80 

—  .18 

« 

9.60  1 

ff.ao 

2.14 

6.82 

5.86 

-  .04 

612 

24.45 

ia87 

15.58 

iai5 

ia22 

—  .07 

St 

9.40  1 

8.93 

-a  60 

4.87 

4.36 

-|-.0l 

613 

2a  94 

ia28 

ia7i 

13.26 

13.30 

—  .01 

m     0  A2  i 

8.80 

-0.82 

4.40 

4.39 

--  .01 

614 

23.28 

iai7 

ia76 

lado 

ia43 

—  .la 

M 

8.K  1 

8.09 

aoe 

4.57 

4.48 

--.09 

615 

80.10 

ia88 

14.22 

iao6 

12.85 

—  .80 

w 

9  74  1 

4.03  j 

0.70 

4.80 

4.71 

+  .09 

616 

30.70 

19.08 

ia25 

11.81 

11.66 

—  .35 

n  ] 

W0    f  ^       I 

10  0  f 

S.00  / 

—0.02 

4.56 

4.72 

-.16' 

617 

30.88 

ia79 

12.44 

ia74 

11.17 

—  .43 

m  ] 

MO  ] 

IV*  W^    1 

11.50/ 
142  I 

11.40  1 

0.43 

4.71 

4.83 

-  .12 

618 

30.80 

17.87 

11.17 

a  87 

a  93 

—  .06 

5.89  1 

0.89 

4,70 

4.82 

-a  12 

610 

30.82 

17.61 

ia67 

a  55 

a  57 

—0.03 
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PIKE'S  PKA£— Contloiwd. 
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- 

i; 

P; 

iNo. 

i 

P- 

i 

0 

*-c 

1 

' 

c 

*-C 

mo 

621 

tax 

«3 
«2« 

1 

° 

ao.M 
le.es 

2S.« 

x».m 
moe 

M.M 
Z1.U 
21.  W 
21.71 

7. 16 
7.10 

l:$ 

T.28 

11.  SI 

u!m 

12.83 

12.  «1 

14.  W 

B.T3 

10.17 

io:8T 

11.08 

lilT 

-0.19 

CM 

«8a 

030 

I  MO 
1 

n.BT 

22.  «1 
XI.  24 
22.02 

10.10 

24^  18 

ItM 

is!  18 
13.  M 
1».M 

4.39 
3.M 
3.2S 
3.21 
I.S7 
1.8! 

3.71 
4.30 

l.SO 

0.20 
0.80 

1.08 
11.12 

~.14 
LIT 
l.Ol 

1.S7 

o!«i 

iS 

i.ra 

~:o; 

+  :oi 

+-Io» 

WASmNQTON  (SIUULTAKEOUa  BZPBRIMSMTS). 


-0.08 

J 

14  04 

10.13 

18.11 

6.4S 

5.83 

-0.07 

-.39 

4S 

10.86 

18.11 

18.44 

ISuffl 

-.« 

-.18 

s 

34 

89 

30.40 

8.S8 

» 

K.S8 

IS.  IS 

6.46 

10.43 

11.86 

8-60 

^«o 

U 

11.  S7 

S.T3 

+  .1T 

7 

98 

0,84 

K 

14 

a  01 

-!ii 

is!  98 

i.ns 

9,13 

+  ,07 

-  !io 

9.81 

9.36 

L-  ,« 

-.13 

9.78 

-.18 

12 

81 

-!up 

-.19 

13 

» 

H6 

IV 10 

-.M 

14 

11. » 

10.40 

U 

13.28 

la  47 

.^  .11 

-!30 

18 

+  ,0* 

-.32 

T» 

4.64 

11!  M 

+  .1: 

11 

17.  IS 

4.88 

12.  S3 

+  .ti 

-'.w 

19 

13:.  69 

-.14 

48 

b!so 

13,(1 

-.33 

21 

11 

SO 

17;63 

6.38 

-  ,08 

a 

31 

61 

12.33 

30,44 

-.OH 

23 

3B 

32.19 

9,74 

17.09 

17,28 

-.17 

» 

23.12 

9,88 

18.79 

-  !(ie 

a 

28 

8,78 

-!« 

26 

3t 

80 

20!* 

+  .16 

20.1s 

5!ss 

+  .1; 

28 

4.30 

12.12 

11.27 

—  !2S 

19 

11,83 

80 

31 

t9!B2 

3.U 

10.48 

11:43 

u!bo 

Z 

3!l5 
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11,19 

1 

i 

ie!7o 

S.06 
2.5s 
1.48 

11.00 

10.70 

21.  S> 

6. 70 

«7B 

'"ii'M 

■  mw 

-'.^ 

22.77 

8. 67 

ILM 

0.83 

21 

16.70 

!.ro 

-.« 

877 

22.91 

9.6; 

£ 

13,70 

10,92 

10. 99 

is!  72 

38 

a66 

—  !io 

8T« 

24.86 

3^47 

13.42 

39 

18.  M 

!t!Ba 

3.46 

UO 

ibIm 

13.40 

40 

18.61 

5.50 

3.11 

681 

2*;  30 

8.88 

-  '.rn 

YTO 

13.28 

13.48 

-.1 

.00 

24  OO 

13.23 

is!  60 

-.03 

3!  86 

—  !i 

ib!m 

13:46 

18!  86 

s.to 

3.M 

—  .1 

OKU 

2o:i» 

IS.  SI 

12.03 

12.  S4 

+  !09 

i2!b4 

688 

21.87 

IB.  81 

12.90 

i.i!ia 

IS  80 

3.01 

22.22 

7!8» 

IE.  86 

13.04 

+  !09 

22 

S,S9 

13.  W 

33.33 

13.08 

23.88 

3.08 

088 

2a.M 

is;  91 

23.43 

17.47 

4!  00 

11.88 

l.Bl 

+  :oB 

890 

13.W 

23.  BS 

3.ST 

1.43 

+  .13 

Bfil 

28.87 

IX  BO 

23  T6 

17!  02 

3,20 

1  .M 

1.01 

+  .27 

8»2 

23.n 

a!  89 

ia!84 

-:o6 

76 

1   .83 

0!38 

11.11 

11 

is!  80 

1  .18 

l!81 

~!l8 

8SI 

it!  81 

8.62 

11. 96 

18.78 

2.94 

1.32 

-.13 

2.80 

H 

79 

7.28 

!8l 

T.71 

OM 

23!  68 

4.88 

b!o7 

+  !oi 

66 

2: 

8,80 

8,48 

— 106 

e!is 

ao8 

8.63 

+  .08 

z 

S.49 

8.63 

-  .06 

«8 

is!  16 

iw 

0.S9 

8.78 

+0.13 

B8 

11 

is!  OS 

9!  13 

8.61 

B.6S 

+0.04 
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MAS9ACHX7SETTS  AND  WASHINGTON  (HAZEN). 


p. 

p. 

Ka 

» 

Tl 

6 

No. 

T 

Tl 

6 

d 

C 

&-C 

« 

C 

*-<7 

o 

o 

o 

mm. 

tnfvi. 

tnm. 

0 

o 

o 

mm. 

fnm. 

fiifn. 

20173 

U.50 

2.44 

5.44 

5.43 

+0.01 

28 

1.11 

—  1.28 

—  6.06 

3.03 

2.95 

-0.03 

19.06 

9.96 

—  1.83 

4.15 

4.06 

-H  .09 

29 

—  0.78 

—  2.94 

—  7.89 

3.53 

2.58 

-.05 

17.89 

8.67 

—  2.17 

3.90 

3.95 

—  .09 

80 

—  5.56 

—  5.67 

—  6.00 

3.93 
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—  .01 

20.39 

10.61 
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4.79 

4.56 

+  .23 

31 

—  2.09 

—  2.72 

—  3.78 

8.45 

3.44 

+  .01 
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17.28 

11.22 

9.91 
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82 
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—  1.83 
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3.73 

3.71 
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19.17 
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4.47 

4.57 
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83 
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—  1.33 
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3.81 
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6.22 

2.89 

—  8.39 

3.56 

8.48 
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34 
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3.74 

3.51 
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a  17 
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8.85 

3.40 
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35 
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—  6.89 

2.74 

3.43 
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4.44 

0.17 

—  8.22 

2.47 

3.40 
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86 

—14.22 

—14.94 

—22.00 

0.79 

1.09 

-.30 

10 
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0.56 

—  0.39 

4.41 

4.80 

+  .14 

87 

—11.89 

—13.11 

—21.00 

0.87 
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U 

4.48 

2.80 
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4.87 

4.80 
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83 
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12 
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89 
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—10.28 
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14 
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3.18 
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—11.67 
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43 
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—14.66 
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16 

7.11 
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—  6.00 
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+  .14 

43 

—12.38 

—13.25 

—19.00 

1.03 

1.22 
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17 

1.11 

-1.28 
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4i 

—  3.17 

—  5.78 

—14.17 

1.54 

1.20 
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18 
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8.87 
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.00 
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—  .01 
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+  .03 
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—  9.39 

—10.83 

—17.83 

1.18 

1.30 

—  .12 

21 

1,72 
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—  5.66 
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2.88 

+  .15 

43 

—  1.78 

—  5.00 

—13.89 

1.64 

1.54 

+  .10 

22 
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-1.44 

—  8.56 

2.41 

2.81 

-i-  .10 

49 

0.39 

—  1.61 
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—  .06 
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—  7.89 
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—17.00 

1.33 

1.15 
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—  8.23 

3.47 
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+  .01 

53 
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-.02 

25 

—2.66 
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-.01 

51 
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—  .13 
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+  .05 

55 

—  0.56 

—  2.11 

—  7.78 
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-.01 

27 

0.44 
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2.99 

3.89 
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56 

—  0.92 

—  1.72 
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*  Wet  bulb  covered  with  ioe. 


From  the-pyschTometric  formula,  equation  (1),  we  get: 


(2) 


From  this,  with  the  data  given  in  the  preceding  table,  since  j^i  and  p  are  the  maximnm 
▼apor  tensions  corresponding  to  n  and  $  respectively,  we  get  Uie  value  of  A^  which  satis- 
fies each  experiment. 

The  most  probable  value  of  AP  £rom  a  number  of  experiments  made  at  the  same  sta- 
tion, bj  tiie  principle  of  least  squares,  is  sensibly 


(3) 


^  :S(r-r,) 


nnoe  in  a  number  of  experiments  the  average  value  of  P  can  be  used  without  sensible 
error.    In  combining,  however,  the  experiments  made  at  different  altitudes  we  must  put 


(4) 


-SP(r-rO 


But  in  this  the  average  value  of  P  can  be  used  in  all  the  experiments  of  any  one  station. 

Fnmi  the  data  given  by  the  experiments  <he  values  of  {pi-p)  (<'~<'i)  OQd  of  r-ri  were 
computed  for  eac^i  experiment.  In  this  the  revised  table  of  vapor  tensions,  published  by 
the  authority  of  the  International  Commitee  on  Weights  and  Measures,  has  been  used. 

Since  the  value  of^,  by  theory,  is  in  a  very  small  measure  a  function  of  ti,  the  ex- 
pariments  at  Golorado  Springs  have  been  divided  into  seven  groups  according  to  the 
velnes  of  n,  fh>m  which  the  following  table  of  results  have  been  obtained  for  eadi  group, 
of  whidi  the  average  value  of  n  is  that  contained  in  the  second  column.  The  values  of 
^Pin  the  last  column  are  obtained  from  those  of  the  two  preceding  columns  by  means 
of  (3). 
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Number  of  ex- 
periments. 

Tl 

l(Pi-p)(T-n) 

2(1-^0 

AP 

60 

O 

1.0 

822.6 

807.6 

0.8994 

60 

4.6 

1266.9 

8138.4 

0.4Q87 

70 

7.4 

2639.9 

6673.1 

0.4016 

16 

10.0 

757.1 

1880.1 

0.4027 

5 

18.6 

179.6 

428.9 

0.4287 

61 

16.6 

2004.4 

4947.5 

0.4062 

88 

18.9 

10A8.6 

2606.9 

0.4184 

Bat  fhw  experiments  fidl  into  the  middle  groaps,  because  part  of  the  experiments  w^ 
made  in  the  early  part  of  spring,  before  the  observer  ascended  the  moontaln  to  the  Trail 
Honse  and  Pike's  Peak,  and  the  balance,  in  order  to  got  the  other  extreme  of  tempera- 
tures, after  he  returned  in  July.  The  relatiye  weights  of  these  determinations  of  AP  are 
as  the  numbers  under  the  heading,  2(r-ri). 

9.  Regarding  AP  now  as  a  Amotion  of  the  first  power  of  n,  the  part  depending  on  n 
being  yeiy  small,  we  can  put: 


(5) 
in  which 

(6) 


AP  =  0.4  -f-  P^Ao-\-eri 


AoP^OA-hP^Ao 


is  the  yalue  of  ilP  where  ri=sO,  and  in  which  dAo  is  a  small  correction  of  Ao  in  the  first 
assumed  yalue  ofAoP^s  0.4. 

From  (5)  we  get  with  the  values  of  AP  and  of  n  in  the  preceding  table,  seven  equa- 
tions of  condition  for  determining  the  most  probable  values  of  the  two  quantities,  6A^ 
made, 

P6Ao-\-  1.0<!=— .0006 

PdAo-\-   4.6«  = +.0037 

PdAo+  7.4c  =+.0016 

P<J-4o  +  10.0<!=+.0027 

i^-4o+13.5c=+.0237 

l«-4o+16.5e=+.0052 

Pd-4o  + 18.9*  =+.0184 

Giving  these  equations  weights  in  proportion  to  the  preceding  values  of  2(r — ti)  and 
solving  by  the  method  of  least  squares,  we  get 

pd^o=  —0.0027^:0.0008 

(7)  c= 0.00075  ±  0.000069 

Hence  we  get  by  (6)  A^P  =  0.3973  ±  0.0008.  The  estimated  average  value  of  P  for  all 
the  experiments  at  Colorado  Springs  is  611"^.    We  therefore  get 


(8) 


-4o  =  0.00065  ±  0.0000013 


Dividing  (5)  by  i^=611  we  get,  by  means  of  (6),  (7),  and  (8) 


(9) 


-4=-4o  +  ^  rx  =  0.000650  (1  +  0.0019r,) 


10.  The  pfut  in  this  expression  of  J,  depending  upon  ri,  it  is  well  known,  arises  from  a 
similar  term  in  the  expression  of  the  latent  heat  of  water.  This,  by  the  former  expres- 
sion of  latent  heat  used  in  Renault's  formula,  is  1: 610  ==  0.00164.  By  the  expression 
of  the  latent  heat  of  water  as  determined  by  Begnault,  and  now  used,  this  codffident  is 
0.695 :  606.5  =  0.00115.  This  is  considerably  less  than  the  coefficient  above,  obtained 
from  the  experiments  at  Colorado  Springs,  and  ftom  the  probable  error  in  (7),  and  con* 
sequently  of  this  coefficient,  it  would  seem  that  the  true  value  cannot  be  so  small.  Bat 
in  the  method  of  obtaining  probable  errors  it  is  assumed  that  the  error  in  each  individ* 
ual  observation  is  as  liable  to  be  in  error  in  the  one  direction  as  the  other.  The  deter- 
mination of  this  coefficient  from  the  experiments. depends  in  a  great  measure  upon  a 
comparison  of  the  results  obtained  from  the  experiments  at  Colorado  Springs  in  the 
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spring  with  those  from  the  experiments  made  in  midsummer  after  the  return  liom  Pike's 
Peak,  and  we  cannot  assume  that  during  this  time  there  may  not  have  been  some  slight 
change  in  the  instruments  or  the  method  of  observing  which  caused  a  slight  change  in 
the  relation  between  the  results  obtained  at  the  two  seasons  which  was  constant  in  the 
iame  direction.  It  would  require  a  reiy  small  change  of  this  sort  to  cause  the  differ- 
ence between  the  theozetie  value  of  the  constant  above  and  that  obtained  fiom  the  ex- 
periments, since  we  are  here  dealing  with  a  very  small  term  in  which  the  difference  be- 
tween the  two  values  is  somewhat  of  the  order  of  the  probable  error  in  its  determination 
from  the  experiments.  For  the  present,  therefore,  until  fhrther  research  on  the  subject, 
it  is  perhaps  safest  to  use  the  coef^ient  given  by  Beffuault's  expression  of  Uie  latent 
beat  of  water,  since  we  know  that  this  is  a  real  effect  which  must  come  into  the  formula ; 
bat  still  we  cannot  be  sure  that  in  the  theory,  based  upon  an  imperfect  and  approximate 
applicatioii  of  the  difiyision  theory  of  gases,  there  may  not  be  some  small  modifying 
effects  not  taken  into  aooonnt  which  would  change  the  value  of  this  coefEUdent  in  Hit 
oae  direction  or  the  other.    We  shall  therefore  put 


(10) 


A^'Ao  (1+0.00115  ri) 


11.  WiUi  the  data  obtained  trom  the  100  experiments  at  the  Txmil  House,  the  esti- 
msted  average  value  of  Pbeing  550  "^,  we  get  from  (3) 


(11) 


-i=r 


3798 


550X10297 


=0.000671 


The  values  of  ri  la  these  experiments  are  confined  within  a  small  range  and  so  all  the 
experiments  are  included  in  one  group.    This  value  corresponds  to  the  avenge  of  Ti 

6^.9. 

In  the  same  manner  we  get  fh>m  the  170  experiments  on  Pike's  Peak,  the  estimated 
average  vidue  of  P  being  461«»«, 


(12) 


A  = 


2225 


461X7325 


=  0.000668 


This  corrresponds  to  an  average  value  of  ri=  4^.4. 

From  55  of  the  58  experiments  made  by  Marvin  at  Washini^ton,  with  an  average 
barometric  pressure  P  =  763<»>n,  we  get  from  (3) 

^^*  A  =  7g3x2116  ^  0.000690 

cowmw Hiding  to  an  average  value  ri=  17^.8. 

From  Hasen's  58  simultaneous  experiments,  made  under  the  same  conditions,  we  get 
from  (3) 


(14) 


1155 
^  •"  763X2264  ~  0.000669 


From  the  16  experiments  made  by  Hazen  in  Massachusetts,  with  n  >  0^  and  an 
tinated  averse  of  P  =  760b»  we  get 


(15) 


A  =— 15|^  =  0.000654 
760X722 


cerre^wnding  to  an  average  value  of  ri  =  5^4. 
12.  The  following  is  a  summary  of  the  results  obtained  at  the  several  stations: 


Station. 


Colomdo  springs. 

Jnul  Hoiue..^ 

«ke'«>e5k 

Wuhington : 

Uarvtn 

Hasen 


Hasen 


•  •«••«  •••••»•«•••  ••••••  ••••••••••••  I 


Number 
of  exper- 
iments. 


289 
160 
170 

S5 
&S 
1ft 


p 

n 

A 

tfllW. 

o 

611 
MO 

9.1 
7.0 

0.000671 

461 

4.4 

668 

763 

17.8 

680 

763 

17.8 

669 

700 

6.4 

654 

1 

aoooeBO 

666 
664 


676 
696 
6S0 
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With  the  valaes  of  A  and  ri  that  of  Ao  has  heon  obtained  ih>m  (10),  except  in  the  case 
of  Colorado  Springs,  which  has  been  treated  in  a  different  manner  by  dividing  the  ex- 
periments into  different  gronps  with  reference  to  the  values  of  ri,  in  order  to  obtain  a  ver- 
ification of  the  coefScient  of  n  in  (10).  The  relative  weights  in  these  determinations  of 
ylo  are  as  the  denominators  in  the  preceding  expressions  of  A.  Considering  the  great 
range  of  altitude  of  the  stations  from  sea  level  up  to  the  top  of  Pike's  Peak,  the  values 
of  Ao  obtained  at  the  several  stations  agree  with  one  another  remarkably  well,  for  the 
greatest  differenoeof  any  of  them  from  the  average  corresponds  to  only  0.15™*°  of  vapor 
tension  in  the  formula  (1),  with  a  value  of  t — ri=10°. 

From  the  combination  of  all  the  751  experiments  we  get,  using  (4)  instead  of  (3)  in  this 
case, 

(16)  ^  =  c.}^^  =  0.000667 
^  25318700 

corresponding  to  an  aven^  value  for  all  the  experiments  of  vi  =  8^9.  With  these 
values  of  A  and  Vi  (10)  gives 

(17)  Ao  =  0.000660 

as  the  most  probable  value  deduced  from  all  of  the  experiments.  If  this  last  reduction 
had  been  made  by  means  of  (9)  instead  of  (10)  we  should  have  A^  =  0.000656.  It  is 
with  this  value  that  the  value  of  ^q  in  (8)  should  be  compared  in  comparing  the  constant 
deduced  from  the  experiments  at  Colorado  Springs  with  the  most  proluible  value  dednced 
from  alL  It  is  this  latter  value  which  should  be  used  if  the  coefiScient  of  rj  in  (9)  is 
adopted*    In  either  case  the  psychrometric  formula  would  agree  for  the  value  of  r  i  =  8^.  9. 

13.  From  the  whole  number  of  experiments  made  by  Marvin  with  Renault's  hygro- 
meter, 677  in  number,  we  get  in  the  same  manner  as  in  the  preceding  examples,  Aq  = 
0. 000661.  From  the  74  experiments  made  by  Hazen,  in  which  the  temperature  of  the  wet 
bulb  was  above  freezing,  and  in  which  Allu»rd's  hygrometer  was  used,  we  get  in  like  man- 
ner Aq = 0.000654.  The  average  value  of  r — ri  in  these  latter  experiments  is  6°.  1.  Hence, 
using  the  difference  between  these  values  of  Aq,  an  average  decrease  of  0.00007x760 
X  6^.1  =0.032™^  in  the  indications  of  AUuard's  hygrometer  reduces  them  to  the  same 
as  those  given  by  Regnault's  hygrometer,  if  we  suppose  that  the  readings  of  the  two 
psychrometers  are  precisely  the  same.  But  from  the  55  simultaneous  comparative  experi- 
ments of  Marvin  and  Hassen  we  get  by  means  of  a  differential  formula  and  the  differences 
between  their  readings,  the  average  difference  of  the  vapor  tensions  (Marvin  —  Hazen) « 
equal  0.040"^.  Hence  we  shall  have  the  average  difference  of  the  vapor  tensions  given 
by  the  hygrometers  (Alluard  —  Regnault)  equal  0.072"'"*. 

Sworykin  found  from  his  comparative  experiments  the  difference  between  the  vapor  ten- 
sions given  by  Alluard's  and  Swackhdffer's  volume  hygrometer  (Alluard — volume  hygro- 
meter) equal  0.10*^.  Hence  it  would  seem  that  the  indications  of  Regnault^s  hygro- 
meter and  the  volume  hygrometer  are  very  nearly  the  same,  and  that  the  difference 
between  the  indications  of  Alluard's  hygrometer  and  those  of  either  of  the  others  is  very 
small. 

14.  The  estimated  velocity  of  whirling  of  the  psychrometer  in  the  experiments  was 
25  feet  per  second. 

The  thermometers  were  cylindrical,  of  the  following  dimensions:  I>ry*bnlb,  No.  979. 
length  18~,  and  diameter  3.8~;  wet-bulb.  No.  85,  length  23™»,  and  diameter  4°»«, 
approximately. 

From  numerous  comparative  experiments  it  is  shown  that  with  a  velocity  of  12  feei 
per  second  and  upwards  there  are  no  sensible  differences  in  the  depressions  of  the  vret- 
bulb  temperatures  r — rj,  either  for  different  sizes  or  shapes  of  the  bulbs  or  for  different 
velodtieB  of  whirling.  The  following  table  contains  the  results  in  Fahrenheit  decreea  of 
twenty-one  experiments  made  at  Colorado  Springs,  with  an  estimated  velocity  of  whirl- 
ing of  25  feet  per  second: 
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• 

Cylindrical  bulbs. 

Spherical  bolba. 

IhT,No.979. 

T 

WeUNo.85. 

T-n 

Dry,  No.  727. 

T 

Wet,  No.  721. 
n 

l^-Tl 

O 

o 

o 

O 

o 

O 

53.88 

52.65 

10.28 

63.10 

52.83 

10.78 

70.75 

49.92 

20.88 

70.92 

49.87 

21.06 

58.18 

48.55 

19.48 

68.20 

48.54 

19.65 

61.15 

50.04 

11.11 

1                   61.86 

60.03 

11.81 

57.43 

49.12 

8.80 

67.49 

49.24 

8.25 

51.82 

49.93 

11.89 

62.11 

49.74 

12.87 

51.88 

49.79 

11.54 

61.51 

49.71 

11.80 

53.24 

62.15 

11.09 

63.48 

52.12 

11.85 

54.62 

52.08 

12.69 

54.73 

52.07 

12.65 

53.08 

51.64 

11.39 

63.22 

51.65 

11.67 

52.72 

80.72 

12.00 

62.82 

50.75 

12.07 

58.24 

,60.88 

12.41 

63.18 

60.87 

12.31 

52.88 

60.60 

11.83 

62.42 

60.54 

11.88 

70.65 

47.65 

23.10 

70.66 

47.48 

23.18 

70.89 

47.17 

28.22 

70.80 

47.31 

23.49 

70.88 

46.65 

23.73 

70.30 

46.51 

23.76 

7L20 

47.58 

28.62 

71.12 

47.44 

23.08 

71.88 

47.20 

24.18 

71.38 

47.16 

21.22 

74.42 

48.95 

25.46 

74.06 

48.62 

25.64 

74.17 

49.88 

24.79 

74.42 

49.36 

25.06 

74.99 

49.47 

25.62 

75.04 

49.42 

25.62 

65.58 

49.51 

17.07 

1 

66.78 

49.56 

17.22 

Eich  one  of  the  temperatnies  in  this  table  is  the  averajice  of  about  ten  readings  of  the 
thennometer,  ail  being  read  forward  and  back  alternately  in  snch  a  manner  as  to  make 
theaTerageB  in  eacti  experiment  the  same  as  those  of  simaltaneons  readings.  It  is  seen 
that  the  temperature  depression  r-ri  upon  the  whole,  and  mostly  in  each  experiment, 
coDtraiy  to  what  we  would  expect,  is  smaller  in  the  cylindrical  than  in  the  spherical  bulbs, 
but  the  amoont  is  very  small  and  may  be  due  to  instrumental  errors.  It  is  seen  that  it 
arises  mostly  from  the  differences  in  the  readings  of  the  dry-bulb  thermometers,  only  one- 
third  of  i5  being  doe  to  differences  in  the  readings  of  the  wetr-bulb  thermometers.  The 
diameter  of  the  spherical  bulbs  was  A  of  an  inch ;  the  dimensions  of  the  cylindrioed  ones, 
as  given  abora. 

The  following  table  contains  the  depressions  r-ri,  in  two  sets  of  three  experiments 
each,  made  at  Colorado  Springs  with  the  same  cylindrical  thermometers,  first  with  the 
p^dnometer  still,  and  then  with  estimated  whirling  velocities  per  second,  as  given: 


First  set. 

1 

1 

Second  set. 

1 

Still. 

8  feet. 

25  feet. 

sun. 

12  feet. 

25  feet. 

o 

18.07 
12.98 
18.51 

o 

18.80 
18.95 
14.53 

o 

18.85 
18.95 
14.74 

o 

8.49 

9.76 

19.82 

o 

9.22 

9.97 

21.61 

o 

9.12 
10.09 
21.53 

18.17 

14.10 

14.18 

12.69 

13.60 

13.58 

Tbeae  ezperimeDtB  were  made  in  a  room  not  entirely  closed,  but  in  which  there  was 
bnilittla  agitatioii  of  the  air.  The  following  were  made  under  the  same  conditions  at 
Pika'a  Peak: 


StiU. 

13  feet. 

25  feet. 

o 

11.21 
9.17 
a  51 

o 

12.02 
10.89 
10.46 

o 

12.04 
10.84 
10.44 

9.55 

11.13 

ILU 
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In  each  of  these  experiments  the  depressions  of  the  wet-bnlb  temperatures  r-ri,  are 
greater  with  the  psychrometer  whirled  than  with  it  not  whirled,  and  on  the  arerage  the 
depression  is  a  very  little  greater  with  a  velocity  of  25  feet  than  with  a  velocity  of  8 
feet,  bnt  there  does  not  seem  to  be  any  sensible  difference  in  velocities  of  12  feet  and 
25  feet  per  second.  In  the  last  two  tables,  as  in  the  preceding  one,  the  numbers  are  the 
averages  from  ten  readings  of  the  instruments. 

15.  From  all  of  the  preceding  experiments  we  may  infer  that  with  cylindrical  bulbs 
the  maximum  depression  of  the  wet-bulb  temperature  is  reached  sensibly  with  a  velocity 
of  whirling  of  10  feet  per  second,  and  that  with  a  velod^  of  25  fee^  at  least,  there  is 
no  sensible  difference  in  this  depression  between  cylindrical  and  spherical  bulbs,  and 
that  the  difference  most  probable  vanishes  sensibly  at  10  feet  per  second.  If  so,  the 
same  value  of  the  constant  A  in  the  peychrometric  formula  can  be  used  for  all  shapes 
and  sizes  of  thermometer  bulbs,  and  for  all  velocities  of  ventilation  of  10  feet  or  more 
per  second,  or  at  least  for  velocitiesof  15  feet  and  over  in  the  case  of  laige  spherical  bulbs. 
This  agrees  very  well  with  the  results  obtained  by  Sworykin,  given  in  the  table  of  sec- 
tion 5,  in  which  the  minimum  constant  required,  and  consequently  the  greatest  depres- 
sion or  value  of  r-ri,  with  small  cylindricid  bulbs,  is  very  nearly  reached  with  a  velocity 
of  ventilation  of  3  meters  per  second,  and  in  the  case  of  large  spherical  bolbe,  the  min- 
imum value,  of  ^  or  preateet  value  of  r-ri,  and  a  value  very  nearly  the  same  as  in  the  case 
of  the  small  cylindrical  bulbs,  is  reached  with  a  velocity  of  about  5  meten  per  second. 
Sworykin's  minimum  value  of  A  for  his  small  cylindrical  thermometers  also  agrees 
very  well  with  the  most  probable  value  0.000660,  which  is  here  obtained  (17)  from  iJl 
the  experiments  with  the  same  kind  of  thermometers,  the  whole  difference  being  of  do 
ooDsequenoe  in  an^  practical  application  of  the  formula. 

16.  The  following  values  of  A  have  been  obtained  from  experiments  made  with  » 
sling  psychrometer  and  a  condensing  hygrometer :  Doy^re*  from  22  experiments  made 
in  1855,  ^=0.000678;  and  L^penayf  from  11  experiments  a  few  years  ago,  ^=0.000693. 
These  experiments  were  probably  xnade  in  summer,  or  at  least  with  medium  tmnpera- 
tures,  and  so  should  be  a  little  greater  than  the  valve  above  reduced  to  fieedng.  But 
still  they  are  a  little  larger  than  thatabove,  while  Swory kin's  is  about  as  much  smaller. 

17.  From  the  7  experiments  made  by  Hazen  in  Massachusetts  with  bulb  not  covered 
with  ice,  but  in  which  vi  <  0^,  we  get  fh)m  (3) 

(18)  A  =-?14^=  0.000627 
^    ^  760X45.5 

corresponding  to  an  average  value  of  ri  =  - 1.7^.  Although  this  determination  has  but 
little  weight  en  account  of  the  fewness  of  the  experiments  and  the  small  ranges  of  r-ri, 
yet  it  does  not  differ  materially  from  the  other  values  of  Ay  determined  from  much  larger 
groups. 

There  is,  however,  considerable  uncertainty  in  the  indications  of  the  psychrometer 
when  the  temperature  of  the  wet  bulb  is  below  0^,  and  yet  is  not  covered  witii  ice,  since 
if  the  water  should  be  in  the  act  of  freezing  and  the  freezing  be  not  yet  perceptible, 
they  would  be  very  erroneous.  The  latent  heat  given  out  in  freezing  causes  the  read- 
ing of  the  wet-bulb  thermometer  to  be  too  high,  for  this  is  a  source  of  heat  not  taken 
into  account  in  the  theory  of  the  formula,  nor  is  the  constant  of  the  formula  adapted  to 
such  a  condition.  Experiments  162, 163,  and  164,  not  included  in  the  table  of  section  7, 
were  of  this  character  according  to  the  m^Urginal  note  of  the  experimenter.  These  give 
a  value  of  il= 0.0008,  indicating  that  the  temperature  of  the  wet  bulb  was  much  too 
high  for  ordinary  conditions. 

18.  From  the  33  experiments  in  the  table  of  section  7,  in  which  the  wet  bulb  was 
covered  with  ice,  we  get  firom  (3) 

(19)  ^  =__^__=  0.000670 

corresponding  to  a  value  of  r  =  —  6^5.  This  is  a  little  larger  than  the  value  of  (17J, 
although  it  is  well  known,  according  to  theory,  it  ought  to  be  about  one>eighth  less. 
The  fiEiult  is  doubtless  not  in  the  theory  but  in  the  temperature  of  tlie  wet  bulb,  which 
cools  slowly  when  it  is  covered  wiiii  ice  on  account  of  its  small  conductivity  for  heat, 
so  that  the  bulb  does  not  become  cooled  down  to  the  minimum  with  the  usual  amount 
of  whirling.  The  average  range  of  r  —  ri  in  the  33  experiments  is  only  2^.0,  and  with 
this  value  at  the  temperature  of — 6°.5,a  diminution  of  0^2  in  the  wet-bulb  tempera- 
ture would  decrease  the  value  of  the  constant  deduced  from  the  experiments  the  requi- 
site amount  to  make  it  agree  with  the  requirements  of  theory.    With  the  temperatures, 

*  Paris  Ann.  Soc  Met,  III,  1855,  page  60.         tJotimal  de  Physique,  X,  1831. 


REPORT   OP   THE   CHIEF   SIGNAL   OFFICER.  249 

tb«refore,  of  the  ice-covered  balb  a^  nsoally  takea.  withoat  lon^  continaed  ventUatioii, 
the  same  constant  can  be  used  in  the  fonnala  for  temperatares  of  the  wet  bolb  either 
aboTC  or  below  the  freezing  point.  At  any  rate  an  error  of  one-eighth  part  in  the  con- 
stant at  these  low  temperatures  rarely  gives  rise  to  an  error  in  the  vapor  tension  of  0.2 
nun.,  and  generally  much  lees 

19.  The  p^ychrometric  formula  (1)  by  means  of  (10)  and  (17)  becomes 

(20)  lF=yi— 0.000660  P(r— ri)  (1+0.00115  r,) 

• 

Since  the  part  of  this  expression  depending  upon  ri  is  very  small,  and  it  is  fonnd  from 
ezperimenty  upon  the  average,  that  r — vi  does  not  differ  much  from  ri,  we  can  pnt 
withoat  matfrial  error  for  tlM  sake  of  rendering  the  expression  more  convenient  for  tab- 
nlatioQ, 

(21)  l>==pi— 0.000660  P  (r— ri)  f  l+a00115  (r-r,)  J 
in  which  the  error  will  be  in  each  instance, 

(22)  £5=0.00000076  Pir^ri)  (r--2ri) 

This  rarely  amounts  to  as  mnch  as  0.05**  in  the  vapor  tension. 

From  what  has  been  stated  (20)  or  (21 )  can  be  applied  in  case  the  wet  bulb  is  covered 
with  ice,  at  least  when  the  observation  of  the  wet-bulb  temperature  is  taken  with  only 
the  usual  amount  of  whirling.  And  this  agrees  with  the  experiments  of  Sworykin,  who 
found  that  they  were  eqnally  well  represented  by  the  formula  with  the  same  value  of 
ii  for  all  temperatures  frtmi  — 10^  up  to  +23^.  The  number  of  his  experiments  and  the 
tange  of  temperature  were  scarcely  sufficient  to  bring  out  the  small  effect  in  (20)  de- 
pendinff  upon  ri. 

The  nrst  term  in  the  expression  of  (21),  being  a  Amotion  of  ri  is  obtained  with  r=ri, 
as  an  aigoment  from  Table  lY,  which  is  an  abridgment  of  that  recently  published  by 
the  Intemataonal  Bureau  of  Weights  and  Measures.  The  last  term  of  (21),  l>eing  a  func- 
tion of  r — r  1  and  P,  is  obtained  from  Table  V ,  with  these  quantities  as  arguments.  Hence 
vehave 

(23)  P=Table  IT— Table  V. 

This  very  eonvenient  arrangement  of  tabulation  and  use  of  the  formula  was  first  de- 
vised and  recommended  by  ^emtz.     (Lehrbuch  der  MHeorologie,  Bnnd  1.) 

20.  From  (23),  by  means  of  the  tables,  the  values  of  P  in  the  tables  of  section  7,  un- 
der the  heading  C  have  been  obtained  for  each  of  the  791  experiments.  The  values  P 
under  the  heading  have  been  obtained  from  the  table  of  the  International  Bureau  of 
Weights  and  Measures,  with  the  observed  dew-point  of  the  condensing  hygrometers  as 
an  argument.  The  residuals,  ^'— C,  are  the  differences  between  the  vapor  tensions 
given  by  the  hygrometer  and  the  whirled  psychrometer  by  means  of  Tables  IV  and  V 
In  the  latter  the  average  value  of  P  for  each  station  was  nsed,  but  the  part  of  the  resid- 
uals due  to  this  cause  is  small,  since  there  was,  in  general,  but  little  fluctuation  of  baro- 
metric pressure. 

The  value  of  E  (22)  was  computed  for  each  one  of  the  experiments,  and  found,  on  the 
average,  to  amount  to  ooily  0.016™*,  and  only  in  one  case  did  its  value  amount  to  as 
mnch  as  0.05^*.     The  errors,  therefore,  due  to  this  cause  are  of  no  importance. 

21.  Considering  the  hygrometers  (Begnault's  mostly)  as  true  standards  of  comparison, 
it  is  seen  from  the  residuals,  ^-C,  that  the  psychrometer  in  its  application  in  nearly  800 
experiments,  made  in  Colorado,  at  Washington,  and  in  Massachusetts,  and  at  stations 
ranging  in  altitude  from  sea-level  to  the  top  of  Pike's  Peak,  and  for  a  large  range 
of  temperature,  has  given  vrith  the  same  constant  in  the  formula  and  the  same  table,  very 
aatis&ctory  resnlts.  The  probable  error,  as  deduced  from  the  residuals,  is  only  0.084°^, 
and  the  greatest  residual  only  0.49™".  But  the  probable  error  thus  deduced  is  the 
probable  difference  simply  in  any  one  comparison  of  the  two  methods  of  obtaining  the 
vapor  tension,  in  which  the  hygrometer  most  have  its  share  of  the  error.  In  the  simul- 
taneous experiments  of  Marvin  and  Hazen  it  is  found  that  the  principal  part  of  the  differ- 
ences in  their  results  is  due  to  the  differences  of  the  observed  dew-points,  and  not  to 
differences  in  the  temperature  r^ings  of  the  psychrometer.  The  probable  error,  there- 
fore, of  tho  psychrometer  in  any  one  observation  of  the  average  weight  of  the  experi- 
mmts  above  is  only  about  O.Oo**^.  But  this  implies  that  the  observation  should  be  the 
average  often  readings  of  the  thermometers,  made  with  the  same  care  as  in  the  experi- 
ments. So  when  there  is,  as  usual,  only  one  reading  of  each  thermometer,  the  probable 
snor  of  course  will  be  considerable  more. 
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22.  In  Older  to  test  the  applicability  of  the  fonnala  and  tables  to  very  high  temperar 
tores,  a  few  experiments  were  made  by  Professors  Marvin  and  Hazen,  coi^ointly,  in  Dr. 
Bov^'s  Torkiah  baths,  Washington,  the  resolts  of  which  are  contained  in  the  following 
table. 


No. 

i 

P 

r 

n 

0 

0 

•-C 

o 

o 

vntA. 

mm. 

Www^^m 

1 

57.79 

82.18 

21.85 

18.87 

22.44 

—8.67 

2 

69.29 

82.40 

22.92 

20.75 

22.83 

-1.68 

8 

57.78 

81.44 

21.66 

19.22 

20.75 

—1.53 

4 

59.29 

82.89 

21.56 

19.  U 

22.32 

—8.21 

It  is  seen  that  the  Tables  IV  and  V  give  vapor  tensions  too  great  in  each  case  for  that 
obtained  from  the  observed  dew-point.  The  formula  (21 )  woald  require  a  constant  equal 
to  0. 000757  to  satisfy  beet  these  experiments.  It  would  seem,  therefore,  according  to 
these,  that  the  coefficient  of  r^  should  be  greater  even  than  that  in  (9),  which  is  also 
greater  than  the  theoretical  value  in  (10),  which  has  been  adopted  in  constructing  the 
tables.  On  account  of  the  fewness  of  the  experiments,  however,  and  the  inconveniences 
under  which  they  were  made,  the  results  are  not  decisive,  and  the  whole  sufatl^^  requires 
farther  research.  In  the  ten  experiments,  392  to  401,  inclusive,  made  in  a  heated  room 
on  Pike's  Peak  at  a  much  higher  temperature,  it  is  seen  from  the  residuals  0 — C  in  the 
tables  of  section  6,  that  the  experiments  are  very  well  satisfied  by  the  tables,  but  the  resid- 
uals, though  very  small,  are  all  negative,  as  in  the  preceding  table,  indicating  that  a  little 
greater  coefficient  of  ti  in  (20).  or  of  r — Vi  in  (21)  is  required.  For  ordinary  ranges  of 
temperature,  however,  the  whole  uncertainty  is  a  matter  of  no  consequence  in  any  prac- 
tical application  of  the  formula  and  tables. 

23.  A  number  of  experiments  were  made  to  ascertain  how  long  it  is  necessary  to  sling 
the  psychrometer  with  a  velocity  of  25  feet  per  second  in  order  to  reach  the  maximum 
temperature  depression  r — ti  of  the  wet  bulb,  and  also  to  ascertain  how  long  it  would  be 
necessary  to  continue  to  sling  it  before  this  would  begin  to  decrease  in  consequence  of  the 
wet  bulb's  becoming  too  diy.  From  the  avera^  of  nine  sets  of  experiments,  in  which 
the  wet  bulb  was  first  wet  with  water  of  the  same  temperature  as  the  air,  and  the  psy- 
chrometer was  whirled  for  ten  seconds  and  then  read,  then  whirled  ten  seconds  longer 
and  read  again,  and  so  on,  we  get  the  results  in  the  following  table  in  degrees  Fahren- 
heit: 


No.  of 

No.  of 

reading. 

T 

Tl 

T— Tl 

reading. 

r 

TJ 

T— n 

o 

O 

O 

! 

o 

O 

o 

1 

55.10 

47.44 

7.66 

!               18 

65.08 

45.01 

10.07 

2 

55.16 

45.78 

9.48 

14 

65.08 

45.07 

10.01 

8 

56.18 

45.80 

9.88 

I               15 

65.17 

45.21 

9.96 

4 

65.18 

45.18 

9.96 

1               16 

66.10 

45.28 

9.82 

6 

65.17 

45.12 

10.05 

17 

55.09 

45.87 

9.72 

6 

65.20 

45.13 

10.07 

I               18 

55.20 

45.72 

9.48 

7 

65.18 

49.06 

10.12 

;        w 

55.21 

45.97 

9.24 

8 

55.18 

45.08 

10.10 

1              20 

65.17 

46.67 

8.50 

9 

55.18 

45.09 

10.04 

21 

55.18 

47.76 

7.52 

10 

65.16 

45.12 

10.04 

22 

55.23 

48.66 

6.67 

11 

55.18 

45.14 

10.04 

28 

65.20 

49.88 

6.87 

12 

65.23 

45.18 

10.06 

The  mftrim^m  of  T — T^  is  reached  at  about  the  seventh  reading  or  at  the  end  of  a  lit- 
tle more  than  one  minute  of  whirling,  or  we  may  say  at  the  end  of  one  minute  of  contin- 
uous whirling,  since  in  the  stoppages  to  read  the  temperatures  there  would  be  meanwhile 
a  sUght  rise  of  temperature.  With  a  velocity  of  whirling,  however,  of  only  10  feet  per 
second  the  tbne  required  to  reach  the  maximum  depression  would  be,  perhaps,  two  or 
three  minutes.  Although  the  maximum  depression,  as  we  have  seen,  section  14,  is 
reached  with  a  velocity  of  10  feet  per  second,  especially  in  the  case  of  small  cylindrical 
bulbs,  yet  there  is  an  advantage  of  having  a  greater  velocity,  in  that  it  requires  less 
whirling  to  reach  this  maximum. 

At  the  end  of  about  2.5  minutes  of  whirling  at  the  rate  of  25  feet  per  second,  the 
value  of  r — r\  begins  to  diminish  from  the  effect  of  the  muslin  of  the  wet  bulb  becom- 
ii^  too  dry.    Whirlings  therefore,  at  this  rate  should  not  be  continued  beyond  this  time. 
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but  with  smaller  yelocities  of  whirling  it  may,  of  coarse,  be  continued  longer,  since  the 
smaller  the  Telocity  the  leas  the  rate  with  which  the  muslin  dries.  This  time  must  de- 
pend very  much  upon  the  kind  of  muslin  used,  coarse  or  fine,  and  also  upon  the  kind 
of  bulb.  Every  observer  or  experimenter  should  determine  this  for  the  psychrometer 
in  use  aad  not  continue  to  swins  or  whirl  before  reading  until  the  bulb  becomes  too  dry. 
24.  The  p^clnome^o  formnm  (21),  expressed  in  £i^;lish  measures,  becomes: 


(24) 


j>=rp,— 0.000367  Pir-^Ti)  (1+0.00064)  (t^ti) 


This,  reduced  to  tables  in  the  manner  in  which  (21)  has  been,  gives  Tables  land  II  in- 
steadofTables  lY and  V  in  international  measures.    Hence  we  now  have,  instead  of  (23), 


(25) 


p=  Table  I— Table  II. 


Using  now  Table  I  in  an  inverse  manner,  the  value  of  r  corresponding  to  this  value  of 
p  found  in  the  inttfior  of  the  table,  is  dew-point  6. 

With  the  air  temperature  r  and  the  dew-point  S,  we  get  the  depression  of  the  dew- 
point  (t^).  Then  with  r  and  (r— <5)  as  arguments,  Table  III  gives  the  relative  humid- 
ity,  i^ 

^BOMpZe.— Given  r=:84.3ri= 66^.7,  andP=25.3  inches  to  findp  (T  and  B, 

Table  I,  with  r=rn  a66^.70  as  an  argument,  gives i>i= 0.654  inch. 

Table  II,  with  i^-n  a 84^ 3— 66^.7 b  17*^.6  andp=25.5  inches  (the  nearest  argument 
in  the  table  to  25.3  inches)  as  arguments,  gives  0.167  inch  as  the  value  of  the  li^t  term 
in  (24).    Hence  by  (25)  we  get 

p=0.654— 0.107=0.487  inch. 

The  value  of  r,  Table  I,  corresponding  with  0.487  inch  in  the  table,  is  the  dew- 
point  <}  a  58^.  a 
Table m,  withr=84®.3andr—rf=84^3—58**.3=26^0a8 arguments,  then  gives 420. 

Table  I. — Tenaian  of  (igneous  vapor. 


r 

iP 

lo 

79 

80 

40 

50 

(9 

r> 

BP 

90 

o 

In. 

In. 

In. 

In. 

In. 

In. 

In, 

In. 

In. 

In. 

-«> 

aoio 

aoo8 

aoo9 

aoo6 

0.008 

0.007 

0.007 

0.007 

0.006 

0.006 

-30 

aoi7 

aoi6 

a  015 

0.014 

0.014 

0.013 

0.012 

0.0U 

aoii 

0.010 

-10 

0.028 

0.008 

O.025 

0.024 

0,023 

0.022 

0.020 

0.019 

0.018 

0.018 

—  0 

a045 

aott 

o.oa 

0.089 

0.037 

0.085 

0.034 

0.033 

0.081 

0.029 

+  0 

0.045 

0.047 

0.049 

0.002 

0.054 

0.057 

0.059 

0.062 

0.065 

0.068 

10 

aoTi 

0.074 

0.078 

0.081 

0.086 

0.068 

0.092 

0.096 

0.101 

0.105 

20 

0.110 

aii4 

0.119 

0.124 

a  130 

0.135 

0.141 

0.147 

0.153 

0.159 

T 

0«>.0 

0«>.l 

go^ 

CP.Z 

(f>A 

00.5 

00.6 

(fi.7 

00.8 

00.9 

ao 

ai68 

a  167 

0.107 

0.168 

ai89 

0.169 

0.170 

a  171 

0.171 

0.172 

ai 

ai78 

ai78 

0.174 

ai75 

0.176 

0.176 

0.177 

0.178 

0.178 

0.179 

S2 

0.180 

0.181 

0.181 

0.182 

0.183 

0.184 

0.184 

0.185 

0.186 

0.186 

88 

0.187 

0.188 

0.189 

0.189 

0.190 

0.191 

0.192 

0.192 

0.198 

0.194 

H 

0.190 

a  186 

0.196 

0.197 

0.198 

a  199 

0.200 

0.200 

0.201 

0.202 

» 

a908 

0.204 

0.204 

O.205 

0.206 

0.207 

0.208 

0.208 

0.209 

0.210 

ss 

0.211 

0.212 

4).  213 

0.213 

0.214 

0.215 

0.216 

0.217 

0.218 

0.218 

ZJ 

0.S19 

0.220 

0.221 

0.222 

0.223 

0.224 

0.225 

0.225 

a226 

0.227 

88 

a828 

a229 

0.280 

0.231 

0.232 

0.233 

0.233 

0.234 

0.285 

0,236 

88 

a287 

a238 

0.239 

0.240 

0.241 

0.242 

0.243 

0.244 

0.245 

0.246 

40 

ai48 

0.847 

0.248 

a  249 

0.2S0 

0.251 

0.252 

0.253 

a254 

0.255 

41 

aaso 

a287 

0.2S8 

0.299 

0.260 

0.261 

0.262 

0.263 

0.264 

0.265 

42 

a868 

a267 

0.268 

0.269 

0.270 

0.271 

0.272 

0.373 

0.274 

0.276 

48 

a277 

0.278 

0.279 

0.280 

0.281 

0.282 

0.283 

0.284 

0.285 

0.286 

44 

a287 

a288 

0.290 

0.291 

0.292 

0.298 

0.294* 

0.295 

0.290 

0.297 

45 

aS98 

asoo 

asoi 

a8Q2 

0.808 

0.804 

0.805 

0.806 

0.808 

0.809 

48 

a8io 

asu 

a812 

a  813 

0.315 

0.316 

0.817 

0.818 

0.319 

0.821 

47 

a822 

0.828 

a824 

a825 

0.827 

0.328 

0.829 

0.830 

0.882 

0.883 

48 

a8S4 

0.888 

0.887 

0.888 

0.839 

0.840 

a842 

0.843 

0.344 

0.845 

48 

0.817 

0.848 

0.849 

a8Sl 

0.852 

a858 

0.8S5 

0.886 

a857 

0.859 

80 

0.860 

aasi 

0.863 

a864 

a365 

0.367 

0.368 

0.889 

0.871 

0.873 

61 

0.878 

0.875 

a876 

0.878 

0.879 

0.880 

0.882 

0.883 

0.885 

0.886 

82 

0.887 

-     a889 

0.890 

0,892* 

a398 

0.895 

0.396 

0.897 

a899 

0.400 

88 

0.402 

a408 

a406 

0.406 

0.408 

0.409 

0.411 

0.412 

0.414 

0.413 

Zi 

0.417 

0.418 

a420 

e.421 

0.423 

0.424 

0.420 

0.427 

0.4S9 

0.4?1 
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Table  I. — Tension  of  aqueous  vapor — Continned. 


r 

(P.0 

(fi.l 

<P.2 

(fi.S 

(P,i 

0O.5 

0O.6 

0^.7 

(f>,8 

* 

0P.9 

0 

In, 

In, 

In, 

In, 

In, 

In, 

In, 

In, 

In. 

In, 

+55 

0.432 

0.481 

0.435 

0.437 

0.488 

0.440 

5.442 

0.443 

0.445 

0.440 

60 

0.448 

0.450 

0.451 

0.453 

0.456 

0.466 

0.458 

0.460 

0.461 

a463 

57 

0.464 

0.466 

0.468 

0.470 

o.4n 

0.478 

0.475 

0.476 

0.478 

0.480 

58 

0.481 

0.483 

0.485 

0.487 

0.488 

0.490 

0.4b2 

0.494 

a  496 

0.497 

59 

0.499 

0.501 

0.503 

0.504 

0.506 

0.608 

0.610 

0.612 

a513 

0.615 

60 

0.517 

0.519 

0.521 

0.523 

0.624  1 

0.626 

0.528 

0.530 

0.532 

a634 

61 

0.536 

0.538 

0.589 

0.541 

0.543 

0.545 

0.647 

0.649 

0.551 

a558 

62 

0.555 

0.557 

0.559 

0.561 

0.5G3 

0.665 

0.567 

0.569 

0.571 

0.573 

63 

0.575 

0.577 

0.579 

0.581 

0.583 

0.585 

0.587 

0.589 

0.991 

0.593 

64 

0.595 

0.597 

0.599 

0.601 

0.604 

0.606 

0.608 

0.610 

0.612 

a  614 

65 

0.616 

0.618 

0.621 

0.623 

0.625  j 

0.627 

0.629 

0.631 

0.634 

0.636 

66 

0.688 

0.640 

0.642 

0.645 

0.647  i 

0.649 

0.661 

0.654 

0.666 

'    0.658 

67 

0.660 

0.663 

0.665 

0.667 

0.670 

0.671 

0.674 

0.677 

0.679 

0.681 

68 

a684 

0.686 

0.688 

0.691 

0.693 

0.695 

0.608 

0.700 

0.708 

0.706 

69 

0.707 

0.710 

0.712 

0.715 

0.717 

0.720 

0.722 

0.724 

0.727 

0.730 

70 

0.782 

0.734 

0.737 

0.740 

0.742 

0.745 

0.747 

0.750 

0.752 

0.754 

71 

0.757 

0.760 

0.762 

0.765 

0.768 

0.770 

0.773 

0.775 

0.778 

0.781 

72 

0.788 

0.786 

0.789 

0.791 

0.794 

a797 

0.799 

0.802 

0.805 

a807 

78 

0.810 

0.818 

0.816 

0.818 

0.821 

0.824 

0.827 

0.829 

0.832 

0.83S 

74 

0.888 

a841 

0.844 

0.846 

0.849 

0.852 

0.856 

0.858 

0.861 

0.804 

75 

0.866 

0.869 

0.872 

0.875 

0.878 

0.881 

0.884 

0.887 

0.890 

0.89^ 

76 

0.896 

0.899 

0.902 

0.906 

0.908 

0.911 

0.914 

0.917 

0.020 

0.923 

n 

0.926 

0.929 

0.932 

0.935 

O.90S 

0.941 

0.944 

0.948 

0.951 

0.954 

78 

0.967 

0.960 

0.963 

0.967 

0.970 

0.973 

0.976 

0.979 

0.983 

0.986 

79 

0.989 

0.992 

0.996 

0.999 

1.002 

1.105 

1.009 

1.012 

1.016 

1.01/9 

80 

1.022 

1.025 

'      1.029 

1.082 

1.035 

1.039 

1.042 

1.046 

1.049 

1.052 

81 

1.066 

1.059 

1.068 

1.066 

1.070 

1.073 

1.077 

1.080 

1.084 

1.087 

82 

1.091 

1.094 

1.096 

1.101 

1.105 

1.109 

1.112 

1.116 

1.119 

1.123 

86 

L127 

1.180 

1.134 

1.138 

1.141 

1.145 

1.149 

1.152 

1.156 

1.160 

84 

1.163 

1.167 

1.171 

1.175 

1.179 

1.182 

1.186 

1.190 

1.194 

1.19» 

85 

1.202 

1.205 

1.209 

1.213 

1.217 

1.221 

1.225 

1.229 

1.233 

1.237 

86 

1.241 

1.245 

1.249 

1.253 

1.256 

1.260 

1.265 

1.269 

1.273 

1.277 

87 

1.281 

1.286 

1.289 

1.298 

1.297 

1.301 

1.305 

1.310 

1.314 

1.31«^ 

88 

1.822 

1.826 

1.330 

1.835 

1.839 

1.343 

1.347 

1.852 

1.356 

1.360 

89 

1.864 

1.360 

1.873 

1.877 

1.382 

1.386 

1.391 

L896 

1.899 

1.404 

90 

1.408 

1.418 

1.417 

1.421 

1.426 

1.430 

1.435 

1.439 

1.444 

1.448 

91 

1.453 

1.458 

1.462 

1.467 

1,471 

1.476 

1.481 

1.485 

L490 

1.404. 

92 

1.499 

1.504 

1.508 

1.513 

1.618 

1.523 

1.527 

1.632 

1.637 

1.542- 

93 

1.546 

1.551 

1.566 

1.56L 

1.666 

1.571 

1.575 

1.680 

1.5fi5 

l.&90> 

94 

1.595 

1.600 

1.605 

1.610 

1.615 

1.620 

1.625 

1.630 

1.633 

1.6I0- 

95 

1.645 

1.650 

1.655 

1.660 

1.665 

1.671 

1.676 

i:^ 

1.686 

1.601 

96 

1.696 

1.702 

1.707 

1.712 

1.717 

1.723 

l.?28 

1.789 

1.744. 

97 

1.749 

1.756 

1.760 

1.766 

1.770 

1.776 

1.782 

1.787 

1.792 

1.798 

98 

1.803 

1.809 

1.814 

1.820 

1.825 

1.831 

♦  1.837 

1.842 

1.848 

1.853: 

99 

1.859 

1.865 

1.870 

1.876 

1.882 

1.887 

1.893 

1.899 

1.905 

1.910 

100 

1.916 

1.922 

1.92S 

1.934 

1.939 

1.945 

1.951 

1.957 

1.963 

1.969 

101 

1.975 

1.961 

1.987 

1.993 

1.999 

2.005 

2.011 

2.017 

2.023 

2.029 

102 

2.035 

2.041 

2.047 

2.063 

2.059 

2.066 

2.072 

2.078 

Z084 

2.090 

103 

2.097 

2.108 

2.109 

2.116 

2.122 

2.128 

2.135 

2.141 

2.147 

2.154 

104 

2.160 

2.166 

2.173 

2.179 

2.186 

2.192 

2.199 

2.205 

2.212 

2.219 

106 

2.225 

2.282 

2.238 

2.245 

2.252 

2.258 

2.265 

2.272 

2,278 

2.285 

106 

2.292 

2.299 

2.305 

2.312 

2.319 

2.326 

2.333 

2.340 

2.347 

2.853 

107 

2.860 

2.867 

2,874 

2.881 

2. 388 

2.395 

.2.402 

2.409 

2.416 

2,iZi 

108 

2.431 

2.488 

2.445 

2.452 

2.459 

2.466 

2.474 

2.481 

2.488 

2.495 

109 

2.508 

2.510 

2.517 

2.5» 

2.532 

2.539 

2.547 

2.-654 

2.562 

2.669 

110 

2.576 

2.584 

2.591 

2.599 

2.607 

2.614 

2.622* 

2.629 

2.637 

2.045 

111 

2.652 

2.660 

2.668 

2.675 

2.683 

2.691 

2.699 

!J.706 

2.714 

2.722 

112 

2.730 

2.738 

2.746 

2.754 

2.762 

2  769 

2.777 

2.785 

2.793 

2.801 

118 

2.810 

2.818 

2.826 

2.8S4 

2.842 

2.850 

2.858 

2.866 

2.875 

2.883 

114 

2.891 

• 

2.899 

2.908 

2.916 

2.924 

2.933 

2.9U 

2.960 

2.958 

2.966 

115 

2.975 

2.988 

2.992 

8,000 

8.009 

3.017 

8.020 

8.035 

8.043 

3.C52 

116 

8.061 

8.069 

8.078 

8.087 

3.096 

3.101 

3.U8 

8.122 

8.131 

8.140 

117 

8.140 

8.167 

8.166 

8.175 

3.184 

8.193 

3.202 

8.211 

8.220 

8.229 

118 

8.280 

8.248 

8.257 

8.266 

3.275 

3.284 

3.294 

3.303 

3.312 

3.321 

119 

&881 

1 

&840 

8.850 

8.850 

3.368 

3.878 

t.3S7 

3.397 

8.400 

8.416. 
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Table  U.-^Valuea  of  0.000367  P  (r— n)  (1+35^) 

[Arguments:  r — riandP.] 


Barometrio  preasure 

1 P  in  inches. 

T— ^ 

80.5 

80.0 

29.5 

29.0 

28.5 

28.0 

27.5 

27.0 

26.5 

26.0 

25.5 

25.0 

24.5 

0 

In, 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

1 

.011 

.011 

.011 

.011 

.010 

.010 

.010 

.010 

.010 

.010 

.009 

.009 

.009 

2 

.022 

.022 

.022 

.081 

.021 

.021 

.020 

.020 

.019 

.019 

.010 

.018 

.018 

3 

.084 

.083 

.033 

.032 

.081 

.081 

.080 

.03J 

.029 

.029 

.028 

.027 

.028 

4 

.045 

.044 

.043 

.043 

.042 

.041 

.040 

.040 

.089 

.088 

.088 

.087 

.036 

9 

.066 

.055 

.054 

.063 

.052 

.052 

.051 

.060 

.049 

.048 

.047 

.046 

.045 

6 

.067 

.006 

.065 

.064 

.063 

.062 

.061 

.060 

.069 

.067 

.056 

.055 

.054 

7 

.079 

.077 

.076 

.075 

.073 

.072 

.071 

.070 

.068 

.067 

.066 

.064 

.063 

8 

.090 

.0R8 

.087 

.086 

.064 

.083 

.081 

.080 

.078 

.077 

.075 

.074 

.072 

9 

.101 

.099 

.098 

.096 

.095 

.098 

.091 

.090 

.088 

.086 

.085 

.083 

.081 

10 

.113 

.111 

.109 

.107 

.105 

.103 

.102 

.100 

.098 

.006 

.094 

.092 

.090 

11 

.124 

.122 

.120 

.118 

.116 

.114 

.112 

.110 

.108 

.106 

.104 

.102 

.100 

12 

.185 

.133 

.181 

.129 

.126 

.124 

.122 

.120 

.118 

.115 

.118 

.111 

.109 

18 

.147 

.144 

.142 

.140 

.187 

.135 

.132 

.130 

.127 

.125 

.123 

.120 

.118 

14 

.158 

.166 

.153 

.150 

.148 

.145 

.143 

.140 

.187 

.185 

.132 

.180 

.127 

15 

.170 

.167 

.164 

.161 

.158 

.156 

.153 

.150 

.147 

.144 

.142 

.139 

.136 

16 

.181 

.178 

.175 

.172 

.169 

.166 

.163 

.160 

.167 

.154 

.151 

.148 

.145 

17 

.192 

.189 

.186 

.183 

.180 

.177 

.173 

.170 

.167 

.164 

.161 

.158 

.155 

18 

.204 

.200 

.197 

.194 

.190 

.187 

.184 

.180 

.177 

.174 

.170 

.167 

.164 

19 

.215 

.212 

.206 

.205 

.201 

.198 

.194 

.191 

.187 

.183 

.180 

.176 

.173 

20 

.227 

.223 

.219 

.216 

..212 

.208 

.204 

.201 

.197 

.198 

.190 

.186 

.182 

21 

.238 

.234 

.280 

.226 

.228 

.219 

.215 

.211 

.207 

.203 

.199 

.195 

.191 

22 

.250 

.246 

.242 

.237 

.283 

.229 

.225 

.221 

.217 

.213 

.209 

.205 

.201 

23 

.261 

.257 

.253 

.248 

.244 

.240 

.236 

.231 

.227 

.223 

.218 

.214 

.210 

21 

.278 

.268 

.264 

.250 

.256 

.250 

.246 

.241 

.237 

.238 

.228 

.224 

.210 

25 

.284 

.280 

.275 

.270 

.266 

.261 

.256 

.252 

.247 

.242 

.238 

.283 

.228 

26 

.296 

.291 

.286 

.281 

.277 

.272 

.267 

.262 

.257 

.252 

.247 

.243 

.238 

27 

.807 

.802 

.297 

.292 

.287 

.282 

.277 

.272 

.267 

.262 

.257 

.252 

.247 

28 

.819 

.814 

.809 

.808 

.298 

.293 

.288 

.282 

.277 

.272 

.267 

.261 

.256 

29 

.831 

.825 

.820 

.814 

.809 

.804 

.298 

.2<« 

.287 

.282 

.276 

.271 

.266 

80 

.842 

.837 

.831 

.825 

.820 

.314 

.309 

.308 

.297 

.292 

.286 

.281 

.275 

31 

.  .854 

.848 

.342 

.336 

.331 

.325 

.319 

.313 

.307 

.302 

.296 

.290 

.284 

82 

•  .865 

.859 

.354 

.848 

.842 

.836 

.380 

.324 

.818 

.812 

.806 

.800 

.294 

83 

.877 

.871 

.865 

.859 

.852 

.816 

.340 

.834 

.328 

.322 

.815 

.809 

.808 

84 

.889 

.882 

.376 

.870 

.363 

.857 

.851 

.344 

.3:18 

.331 

.825 

.819 

.812 

85 

.401 

.894 

.387 

.881 

.874 

.368 

.361 

.355 

.348 

.341 

.835 

.328 

.822 

86 

.412 

.405 

.899 

.892 

.385 

.878 

.872 

.865 

.358 

.351 

.345 

.888 

.831 

87 

.424 

.417 

.410 

.408 

.896 

.389 

.882 

.875 

.868 

.861 

.854 

.847 

.841 

88 

.436 

.428 

.421 

.414 

.407 

.400 

.393 

.886 

.879 

.871 

.864 

.857 

.850 

80 

.447 

.440 

.433 

.425 

.418 

.411 

.403 

.896 

.389 

.881 

.874 

.867 

.859 

40 

.450 

.452 

.444 

.437 

.429 

.422 

.414 

.406 

.899 

.391 

.884 

.876 

.809 
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Table  II.— Continued. 


Barometric  pressure  P  In  inches. 

T— Tl 

24.0 

23.5 

23.0 

22.5 

22.0 

21.5 

21.0 

20.6 

20.0 

19.5 

19.0 

18.5 

1K.0 

O 

In, 

In, 

In, 

In. 

In, 

In, 

In. 

In, 

In. 

In, 

In, 

In. 

In. 

1 

.009 

.009 

.008 

.008 

.008 

.008 

.008 

.008 

.007 

.007 

.WI 

.007 

.007 

2 

.018 

.017 

.017 

.017 

.016 

.016 

.015 

.015 

.015 

.014 

.014 

.014 

.013 

3 

.026 

.026 

.025 

.025 

.024 

.024 

.023 

.023 

.022 

.021 

.021 

.Q2U 

.020 

4 

.086 

.085 

.034 

.033 

.082 

.082 

.081 

.030 

.029 

.02U 

.028 

.027 

.026 

6 

.044 

.043 

.012 

.041 

.040 

.040 

.089 

.038 

.037 

.086 

.(K» 

.034 

.083 

6 

.068 

.062 

.051 

.060 

.049 

.048 

.046 

.045 

.044 

.048 

.042 

.041 

.040 

7 

.062 

.061 

.069 

.068 

.067 

.065 

.064 

.063 

.C52 

.000 

.049 

.048 

.046 

8 

.071 

.069 

.068 

.066 

.065 

.063 

.Oti-2 

.060 

.099 

.057 

.066 

.065 

.063 

9 

.060 

.078 

.076 

.075 

.073 

.071 

.070 

.068 

.066 

.064 

.063 

.061 

.060 

10 

.089 

.087 

.065 

.083 

.081 

.079 

.078 

.076 

.074 

.072 

.070 

.068 

.066 

11 

.096 

.096 

.094 

.091 

.089 

.087 

.085 

.063 

.081 

.079 

.077 

.075 

.073 

12 

.107 

.104 

.102 

.100 

.098 

.095 

.093 

.091 

.089 

.086 

.084 

.062 

.080 

13 

.115 

.118 

•  lU 

.108 

.106 

.108 

.101 

.099 

.096 

.098 

.091 

.089 

.086 

14 

.124 

.122 

.119 

.U7 

.114 

.111 

.109 

.106 

.104 

.101 

.098 

.096 

.093 

15 

.188 

.181 

.128 

.125 

.122 

.119 

.117 

.114 

.Ul 

.106 

.106 

.102 

.100 

18 

.142 

•  ISO 

.186 

.183 

.180 

.128 

.125 

.122 

.119 

.116 

.113 

.UO 

.104 

17 

.151 

.148 

.145 

.142 

.139 

.136 

.132 

.129 

.126 

.123 

.120 

.117 

.117 

18 

.160 

.157 

.154 

.160 

.149 

.144 

.140 

.137 

.134 

.180 

.127 

.124 

.123 

19 

.160 

.166 

.162 

.169 

.155 

.152 

.148 

.145 

.141 

.137 

.134 

.131 

.120 

20 

.178 

.175 

.171 

.167 

.164 

.160 

.156 

.152 

.149 

.144 

.141 

.137 

.137 

21 

.187 

.184 

.180 

.176 

.172 

.168 

.164 

.160 

.166 

.152 

.148 

.144 

.141 

22 

.196 

.192 

.188 

.184 

.180 

.176 

.172 

.168 

.164 

.160 

.156 

.151 

.147 

23 

.206 

.201 

.197 

.193 

.188 

.184 

.180 

.176 

.171 

.167 

.163 

.158 

.154 

24 

.215 

.210 

.206 

.201 

.197 

.192 

.188 

.183 

.179 

.174 

.170 

.165 

.161 

25 

.224 

.219 

.214 

.210 

.205 

.200 

.196 

.191 

.186 

.182 

.177 

.172 

.168 

26 

.288 

.228 

.228 

.218 

.218 

.209 

.204 

.199 

.194 

.189 

.184 

.179 

.175 

27 

.242 

.287 

.282 

.227 

.222 

.217 

.212 

.207 

.202 

.197 

.192 

.186 

.181 

28 

.251 

.246 

.241 

.285 

.230 

.226 

.220 

.214 

.209 

.204 

.199 

.198 

.183 

29 

.260 

.295 

.249 

.244 

.238 

.233 

.228 

.222 

.217 

.211 

.206 

.201 

.195 

30 

.269 

.264 

.258 

.252 

.247 

.241 

.236 

.230 

.224 

.219 

.213 

.206 

.202 

81 

.278 

•  278 

.267 

.261 

.255 

.249 

.244 

.238 

.232 

.226 

.220 

.215 

.209 

82 

.288 

.282 

.276 

.270 

.264 

.258 

.252 

.246 

.240 

.234 

.228 

.ii32 

.216 

33 

.297 

.291 

.284 

.278 

.272 

.266 

.260 

.253 

.247 

.241 

.235 

.229 

.223 

84 

.806 

.800 

.293 

.287 

.280 

.274 

.268 

.261 

.255 

.249 

.242 

.296 

.229 

86 

.315 

.800 

.302 

.296 

.289 

.282 

.276 

.269 

.263 

.256 

.249 

.243 

.236 

86 

.824 

.818 

.811 

.804 

.297 

.291 

.284 

.277 

.270 

.264 

.257 

•      • 

.250 

.243 

87 

.  SM 

.827 

.820 

.813 

.806 

.299 

.202 

.285 

.278 

.V71 

.264 

.257 

.250 

88 

.848 

.886 

.829 

.821 

.814 

.807 

.800 

.293 

.286 

.279 

.271 

.264 

.257 

89 

.862 

.845 

.887 

.880 

.828 

.815 

.808 

.801 

.293 

.286 

.«79 

.271 

.264 

40 

.861 

.854 

.846 

.839 

.881 

.824 

.816 

.809 

.301 

.294 

.286 

.278 

.271 
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Table  UL^BeUaive  humidii^. 
[Bzpreflsed  In  handrecUhs.] 


Air 
tflmi>. 

Depreflsion  of  dew-point  (r* 

-«) 

T 

0 

1 

2 

8 

4 

5 

6 

7 

8 

0 

10 

11 

12 

18 

14 

16 

-  86 

100 

M 

87 

88 

77 

-  82 

100 

M 

88 

83 

79 

74 

60 

65 

61 

-  28 

100 

94 

80 

84 

80 

75 

71 

67 

68 

69 

65 

62 

48 

—  24 

100 

06 

90 

86 

80 

76 

72 

68 

64 

60 

67 

53 

80 

47 

44 

41 

-  20 

100 

06 

90 

85 

80 

76 

72 

68 

64 

61 

57 

63 

51 

48 

46 

43 

-  18 

100 

06 

90 

86 

81 

77 

78 

60 

65 

62 

58 

55 

52 

49 

47 

44 

•  12 

100 

06 

90 

86 

82 

78 

74 

70 

66 

63 

60 

67 

M 

50 

48 

45 

—  8 

100 

06 

91 

86 

82 

78 

74 

71 

67 

64 

61 

68 

66 

62 

49 

47 

-  4 

100 

f« 

91 

87 

88 

79 

75 

71 

68 

65 

62 

58 

66 

58 

00 

48 

0 

100 

06 

91 

«l 

83 

79 

75 

72 

60 

65 

62 

59 

66 

54 

51 

49 

+  4 

100 

06 

92 

88 

84 

80 

76 

72 

69 

66 

63 

GO 

57 

65 

62 

90 

8 

100 

96 

92 

88 

84 

80 

76 

73 

70 

66 

68 

61 

58 

60 

53 

50 

12 

100 

96 

98 

88 

84 

80 

76 

78 

70 

67 

64 

61 

58 

05 

53 

51 

16 

100 

06 

98 

88 

84 

80 

76 

78 

70 

67 

64 

61 

60 

50 

54 

61 

90 

100 

96 

92 

88 

84 

81 

77 

74 

71 

68 

65 

62 

50 

50 

54 

62 

4-  24 

100 

96 

92 

88 

84 

81 

77 

74 

71 

68 

65 

*a 

60 

W 

65 

52 

28 

100 

06 

92 

88 

85 

81 

78 

75 

72 

68 

65 

62 

60 

57 

55 

58 

82 

100 

96 

92 

89 

86 

88 

79 

75 

72 

69 

66 

68 

61 

58 

56 

54 

86 

100 

96 

98 

89 

85 

82 

79 

76 

78 

69 

66 

64 

62 

59 

57 

54 

40 

100 

96 

98 

80 

85 

82 

79 

76 

78 

70 

67 

64 

62 

69 

57 

55 

-r  44 

100 

96 

08 

89 

86 

88 

79 

76 

78 

71 

68 

65 

63 

60 

58 

65 

48 

100 

96 

98 

89 

86 

88 

80 

77 

74 

71 

68 

66 

68 

61 

58 

56 

82 

100 

96 

98 

89 

86 

88 

80 

77 

74 

71 

•69 

66 

94 

61 

89 

67 

66 

100 

96 

98 

90 

86 

88 

80 

77 

75 

72 

69 

67 

64 

68 

00 

57 

60 

100 

96 

98 

00 

87 

84 

81 

78 

75 

72 

70 

67 

65 

68 

60 

58 

-f  M 

100 

97 

98 

00 

87 

84 

81 

78 

75 

78 

70 

68 

60 

68 

61 

88 

68 

100 

97 

98 

90 

87 

84 

81 

78 

76 

78 

71 

68 

66 

63 

61 

59 

T2 

100 

97 

98 

90 

87 

84 

88 

79 

76 

78 

71 

68 

66 

64 

61 

00 

76 

100 

97 

94 

90 

87 

86 

82 

79 

76 

74 

71 

60 

87 

64 

63 

60 

80 

100 

97 

94 

90 

88 

86 

82 

79 

77 

74 

72 

60 

67 

65 

68 

60 

+  84 

100 

97 

94 

91 

88 

86 

82 

80 

'  77 

74 

72 

70 

67 

65 

68 

61 

88 

100 

97 

94 

91 

88 

86 

88 

80 

77 

75 

72 

70 

68 

66 

63 

61 

82 

100 

97 

94 

91 

88 

86 

88 

80 

78 

76 

78 

70 

68 

66 

64 

63 

86 

100 

97 

94 

91 

88 

86 

88 

80 

78 

76 

78 

71 

69 

66 

64 

63 

100 

100 

97 

94 

91 

88 

86 

83 

81 

78 

76 

78 

71 

69 

67 

65 

68 

+104 

100 

97 

94 

91 

89 

86 

88 

81 

78 

76 

74 

71 

69 

87 

65 

68 

108 

100 

97 

94 

92 

89 

86 

84 

81 

79 

76 

74 

72 

70 

68 

66 

64 

112 

100 

97 

94 

98 

89 

86 

84 

82 

79 

T7 

74 

72 

70 

68 

66 

64 

116 

100 

97 

94 

98 

89 

87 

84 

82 

79 

77 

75 

78 

71 

68 

66 

64 

120 

100 

97 

96 

98 

89 

87 

80 

82 

80 

77 

70 

78 

71 

09 

67 

65> 
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Table  lll.-^Selatite  humidUy.^ConUnned, 


Air 
temp. 

DepreMion  of  the  dew-point  (' 

r-«). 

1 

1 

I 

t 

T 

15 

18 

17 

"! 

19  1 

1 

201 

21 1 

22 

23 

24 

26 

26 

27 

28 

29 

80 

—  24 

41 

88 

—  20 

48 

40 

88 

36 

84 

82 

—  18 

44 

41 

40 

87 

85 

88 

81 

29 

27 

26 

—  12 

45 

42 

40 

88 

86 

84 

82 

80 

28 

27 

25 

24 

22 

21 

—  8 

47 

44 

41 

80 

87 

85 

88 

81 

29 

28 

26 

25 

28 

28 

20 

19 

—  4 

48 

45 

48 

41 

88 

86 

84 

82 

81 

29 

27 

26 

24 

28 

21 

20 

0 

49 

46 

44 

42 

89 

87 

86 

84 

82 

80 

29 

27 

25 

94 

28 

21 

-1-  4 

60 

47 

45 

42 

40 

88 

86 

85 

88 

81 

80 

28 

27 

26 

24 

22 

8 

80 

48 

45 

48 

41 

89 

87 

85 

84 

82 

80 

29 

28 

96 

26 

2S 

12 

61 

48 

46 

44 

42 

40 

88 

86 

84 

82 

81 

29 

28 

96 

25 

2S 

16 

51 

49 

46 

44 

42 

40 

89 

87 

85 

88 

81 

80 

29 

27 

26 

21 

20 

52 

49 

47 

45 

48 

41 

89 

87 

86 

84 

•  32 

81 

80 

98 

26 

96 

4-  24 

62 

60 

47 

45 

48 

42 

40 

88 

86 

85 

83 

82 

80 

20 

27 

25 

28 

68 

61 

48 

46 

44 

42 

40 

88 

87 

85 

83 

88 

81 

90 

28 

26 

82 

64 

61 

49 

47 

46 

43 

41 

89 

87 

86 

84 

83 

81 

80 

28 

r 

88 

64 

62 

50 

48 

46 

44 

42 

40 

88 

87 

85 

84 

82 

81 

29 

2B 

40 

66 

68 

50 

48 

47 

46 

48 

41 

89 

88 

85 

85 

83 

89 

80 

29 

4-  44 

66 

63 

51 

49 

47 

46 

48 

42 

40 

88 

86 

85 

83 

82 

80 

29 

48 

66 

54 

62 

60 

48 

46 

44 

42 

40 

89 

87 

86 

34 

83 

81 

80 

68 

67 

54 

52 

60 

48 

46 

44 

43 

41 

40 

8S 

37 

85 

84 

82 

81 

56 

67 

65 

53 

61 

40 

47 

45 

44 

42 

40 

89 

37 

85 

84 

88 

82 

60 

68 

66 

54 

52 

50 

48 

46 

44 

43 

41 

39 

88 

80  1  85 

1 

83 

82 

+  64 

68 

66 

54 

52 

60 

48 

47 

45 

48 

42 

40 

89 

87  86 

84 

83 

68 

69 

67 

55 

^ 

51 

49 

47 

45 

44 

42. 

40 

89 

87  '  86 

81 

83 

72 

59 

57 

66 

52 

49 

48 

46 

44 

43 

41 

40 

88  87 

85 

84 

76 

60 

58 

66 

54 

52 

50 

48 

47 

45 

43 

42 

40 

39  87 

86 

85 

80 

60 

68 

66 

54 

52 

51 

49 

47 

45 

44 

42 

41 

39 

88 

86 

85 

+  84 

61 

59 

67 

65 

S3 

51 

49 

48 

46 

44 

43 

42 

40 

89 

37 

86 

88 

61 

50 

57 

55 

53 

52 

50 

48 

47 

45 

48 

42 

40  89 

87 

86 

92 

62 

60 

58 

56 

54 

52 

50 

49 

47 

46 

44 

43 

41  40 

88 

37 

96 

62 

60 

58 

56 

55 

53 

51 

40 

48 

46 

45 

44 

42  40 

39 

88 

100 

68 

61 

59 

57 

55^ 

63 

52 

00 

48 

47 

45 

44 

42  41 

j 

38 

88 

104 

68 

61 

69 

57 

56 

54 

53 

51 

49 

47 

46 

45 

48!  41 

40 

89 

108 

64 

68 

60 

58 

66 

54 

53 

51 

49 

48 

46 

45 

48  !  42 

40 

89 

112 

64 

62 

60 

58 

67 

65 

64 

62 

60 

48 

47 

46 

44  143 

41 

40 

116 

64 

63 

61 

60 

67 

66 

64 

62 

00 

49 

4S 

47 

49  <  43 

43 

41 

120 

65 

tt 

61 

69 

68 

66 

64 

62 

61 

60 

48 

47 

45  44 

42 

41 

1 
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Table  IIL—Belative  humdUjt—Omiiimed. 


hit 

tamp. 

Depression  of  dew-point  i 

[r-A] 

1. 

T 

8t> 

33 

36 

89 

42 

45 

48 

51 

54 

57 

60 

68 

66 

69 

72 

75 

-  8 

19 

I 

-  4 

20 

17 

14 

i 

0 

21 

18 

15 

13 

1 
1 

+   4 

22 

19 

16 

14 

12 

10 

• 

23 

19 

16 

14 

12 

10 

8 

13 

23 

20 

17 

15 

18 

11 

9 

7 

16 

21 

21 

18 

16 

13 

11 

9 

8 

7 

6 

» 

26 

22 

19 

16 

14 

12 

10 

8 

7 

6 

5 

+  M 

25 

22 

19 

16 

14 

12 

10 

9 

7 

6 

5 

4 

2S 

96 

23 

20 

17 

15 

18 

11 

0 

8 

7 

6 

5 

4 

S 

r 

24 

21 

18 
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14 

18 

10 

8 

7 

6, 

6 

4 

8 

.  8 

86 

28 

U 

21 

18 

16 

14 

13 

10 

9 
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6» 

6 

4 

4 

8 

40 

20 

25 

22 

19 

17 

15 

18 

11 

9 

7 

6 

5 

4 

4 

8 

+  44 

29 

26 

23 

20 

17 

15 

13 

11 

9 

8 

7 

6 

5 

6 

4 

48 

ao 

26 

23 

20 

18 

16 

14 

12 

10 

8 

7 

6 

5 

5 

4 

8S 

81 

27 

24 

21 

18 

16 

14 

13 

10 

9 

8 

7 

6 

5 

4 

6ft 

83 

28 

24 

21 

19 

17 

15 

18 

11 

9 

8 

7 

6 

5 

4 

80 

82 

28 

25 

22 

19 

17 

15 

18 

11 

10 

9 

8 

7 

6 

5 

+  M 

83 

29 

26 

28 

20 

18 

16 

14 

12 

10 

9 

8 

7 

6 

5 

■J 

68 

83 

29 

26 

23 

20 

18 

16 

14 

12 

11 

10 

8 

7 

6 

5 

72 

84 

30 

37 

24 

21 

19 

17 

15 

18 

11 

10 

8 

7 

6 

6 

76 

85 

81 

38 

25 

22 

19 

17 

15 

13 

11 

10 

9 

8 

7 

6 

80 

» 

81 

28 

25 

23 

20 

18 

;      16 

14 

12 

11 

• 

9 

8 

7 

6 

+  84 

86 

82 

29 

26 

23 

20 

18 

16 

14 

12 

11 

9 

8 

7 

6        6 

88 

86 

83 

29 

26 

24 

21 

19 

17 

15 

13 

12 

10 

8 

8 

7 

«S 

87 

83 

30 

27 

24 

21 

19 

17 

15 

18 

13 

10 

8 

8 

7 

M 

88 

»l 

30 

27 

24 

22 

20 

18 

16 

14 

13 

11 

9 

8 

8 

100 

88 

84 

81 

28 

25 

22 

20 

18 

16 

14 

13 

11 

1 

9 

8 

8 

•M04 

80 

85 

82 

29 

26 

23 

21 

19 

17 

15 

18 

11 

10 

9 

8 

108 

89 

85 

83 

29 

26 

23 

21 

19 

17 

15 

14 

13 

11 

10 

9 

lis 

40 

86 

88 

80 

27 

84 

22 

20 

18 

16 

14 

12 

11 

10 

9 

116 

41 

87 

88 

80 

27 

24 

22 

20 

18 

16 

15 

18 

11 

10 

9 

120 

41 

87 

84 

81 

28 

25 

88 

21 

19 

17 

16 

18 

12 

U 

10 
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Table  IT.— TViuioii  of  a^ueom  vapor  in  mUlimdfn. 


t 

(fi 

V> 

20 

8» 

40 

6«» 

6» 

70 

8» 

9» 

o 
-80 

0.88 

0.36 

0.82 

0.29 

0.26 

0.28 

0.21 

0.19 

0.17 

0.15 

—20 

0.04 

0.87 

0.79 

0.78 

0.66 

0.61 

0.55 

0.60 

0.46 

0.42 

—10 

2.18 

1.99 

1.84 

1.69 

1.56 

1.44 

1.82 

1.22 

1.12 

1.03 

—  0 

4.57 

4.25 

8.96 

8.67 

8.41 

8.16 

2.98 

2.72 

2.51 

a38 

oo.o 

OO.l 

0^.2 

0^.8 

00.4 

0^.5 

0^.8 

00.7 

00.8 

^,9 

0 

4.87 

4.60 

4.63 

4.87 

4.70 

4.74 

4.77 

4.80 

4.84 

4.87 

1 

4.01 

4.94 

4.98 

6.08 

5.06 

5.09 

6.12 

6.16 

6.20 

a  28 

2 

8.27 

5.81 

6.85 

6.89 

5.42 

6.46 

6.60 

6.64 

5.68 

a  62 

8 

5.68 

5.70 

6.74 

6.78 

5.82 

6.86 

6.90 

5.94 

6.98 

ao8 

4 

8.07 

6.11 

6.16 

6.20 

6.21 

*      6.28 

6.33 

6.87 

a43 

a48 

8 

8.61 

8.56 

6.60 

6.64 

6.89 

6.74 

8.78 

6.88 

a88 

a92 

8 

6.07 

7.08 

7.07 

7.12 

7.17 

7.21 

7.26 

7.81 

7.38 

7.42 

7 

7.47 

7.62 

7.67 

7.62 

7.87 

7.72 

7.78 

7.88 

7.88 

7.94 

8 

7.90 

ao5 

8.10 

8.15 

8.21 

8.27 

a88 

a88 

a48 

a4» 

0 

8.65 

a6i 

8.66 

8.72 

8.78 

8.84 

a90 

a98 

9.08 

aoo 

10 

9.14 

9.20 

9.26 

9.82 

9.89 

9.45 

9.61 

0.67 

0.84 

aTO 

11 

9.77 

9.88 

9.90 

9.98 

10.08 

10.09 

iai8 

ia23 

10.80 

laso 

12 

10.48 

10.60 

10.67 

ia64 

10.71 

10.73 

10.85 

ia98 

10.90 

IL88 

18 

11.14 

U.21 

11.88 

11.86 

11.48 

11.60 

11.68 

11.66 

11.78 

U.81 

14 

11.88 

12.96 

12.04 

12.12 

12.19 

12.r 

12.86 

12.48 

12.61 

18.60 

18 

12. «: 

12.78 

12.84 

12.92 

18.00 

13.09 

18.17 

ia25 

U.84 

ia42 

18 

18.61 

13.60 

•18.68 

13.77 

13.86 

18.95 

14.04 

14.12 

14.21 

14.30 

17 

14.89 

14.49 

14.68 

14.67 

14.78 

14.86 

14.96 

16.04 

iai4 

ia28 

18 

15.38 

16.48 

16.68 

16.68 

15.72 

15.82 

15.98 

iao8 

lais 

ia22 

10 

18.82 

16.42 

16.62 

16.68 

16.78 

16.88 

18.94 

17.04 

17.16 

17.26 

20 

17.88 

17.47 

17.68 

17.60 

17.80 

17.91 

18.08 

la  18 

ia24 

ia35 

21 

1&47 

18.58 

1&89 

1&81 

18.92 

19.04 

19.18 

19.27 

19.80 

19.61 

22 

19.88 

19.76 

19.87 

19.99 

20.11 

20.24 

20.38 

20.48 

20.81 

2a78 

28 

20.88 

20.98 

21.11 

21.24 

2L87 

21.60 

21.63 

21.78 

21.80 

22.03 

24 

22.15 

22.29 

22.42 

22.66 

22.89 

22.83 

22.96 

28.10 

83.24 

2a  88 

25 

28.52 

28.68 

23.80 

28.94 

24.06 

24.28 

24.87 

24.82 

24.68 

24.81 

28 

24.96 

25.10 

25.25 

25.40 

25.65 

25.70 

26.86 

26.01 

8a  18 

2a33 

27 

28.47 

26.68 

26.78 

26.94 

27.10 

27.28 

27.42 

27.68 

27.74 

27.90 

28 

28.07 

28.23 

28.39 

28.66 

28.78 

28.89 

29.08 

29.28 

20.40 

2a  57 

20 

29.74 

29.92 

80.09 

80.26 

80.44 

30.82 

80.79 

80.97 

81.15 

31.81 

80 

81.51 

81.89 

31.87 

82.08 

82.24 

82.48 

32.61 

32.80 

83.99 

8118 

81 

88.87 

83.66 

33.76 

83.94 

84.44 

84.33 

34.63 

84.72 

84.92 

85.13 

82 

85.82 

85.62 

35.72 

85.92 

86.18 

36.33 

36.54 

86.74 

8a  96 

37.18 

83 

87.87 

37.58 

87.79 

38.00 

38.22 

38.43 

38.66 

8a87 

89.06 

39.30 

M 

39.52 

89.74 

39.97 

40.19 

40.41 

40.64 

40.87 

41.00 

41.82 

•41.55 

85 

41.78 

42.02 

42.25 

42.48 

42.72 

42.96 

43.19 

43,43 

43.87 

4a  92 

88 

44.16 

44.40 

44.65 

44.89 

45.14 

45.89 

45.64 

45.80 

4a  14 

4a  39 

87 

46.65 

46.90 

47.16 

47.42 

47.68 

47.94 

48.20 

48.46 

4a  78 

48.90 

88 

49.26 

49.53 

49.80 

50.07 

60.84 

50.61 

60.89 

61.16 

61.41 

51.  T2 

39 

62.00 

52.28 

62.56 

52.84 

58.13 

63.41 

53. 79 

53.99 

64.28 

5157 

40 

54.87 

65.16 

55  46 

65.76 

58.06 

56.35 

66.05 

6a  96 

67.26 

67.58 

41 

57.87 

68.18 

58.49 

58.80 

59.11 

59.43 

59.74 

60.08 

80.88 

8a70 

42 

61.02 

81.84 

81.68 

61.99 

82.32 

62.64 

63.98 

68.81 

6a  64 

8a«7 

48 

81.81 

64.66 

84.99 

66.83 

65.87 

66.01 

66.86 

66.71 

87.06 

67.40 

44 

87.78 

68.U 

68.48 

68.83 

89.18 

60.64 

89.90 

70.26 

70.68 

7a  90 

..» 
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BMomeCrio  prMrare,  ] 

P,  in  milliiiMtem. 

770 

780 

700 

740 

780 

720 

710 

700 

690 

660 

670 

660 

650 

640 

680 

690 

• 

1 

0.82 

O.Sl 

aso 

aso 

0.49 

a48 

a48 

a  47 

146 

146 

145 

144 

144 

148 

0.43 

0.43 

s 

1.08 

1.01 

1.00 

0.98 

0.97 

a96 

0.94 

0.98 

193 

0.90 

189 

188 

0.87 

185 

184 

183 

% 

L64 

1.63 

1.49 

1.47 

1.45 

1.43 

1.41 

1.89 

1.87 

1.85 

L88 

1.83 

1.80 

1.38 

1.26 

1.24 

1 

S.(H 

3.08 

1.99 

1.97 

L94 

1.91 

1.89 

L86 

1.88 

1.81 

1.78 

1.75 

1.78 

1.70 

1.67 

1.66 

5 

s.oe 

3.63 

2.49 

a46 

a43 

a89 

186 

183 

139 

120 

138 

119 

117 

118 

109 

106 

6 

aL07 

aL08 

2.99 

a96 

a9i 

3.87 

188 

179 

175 

171 

167 

168 

159 

155 

151 

147 

7 

8.50 

8.84 

8.60 

a  46 

a40 

a86 

181 

136 

123 

117 

113 

ao8 

101 

109 

194 

189 

t 

4.11 

4.06 

4.00 

a96 

a89 

a84 

a79 

a78 

168 

168 

168 

a53 

148 

143 

186 

asi 

9 

4.03 

4.88 

4.80 

4.44 

4.88 

4.83 

4.87 

4.31 

4.15 

4.09 

4.08 

a97 

191 

8.85 

179 

a  78 

!• 

8.18 

6.06 

6.01 

4.94 

4.88 

4.81 

4.74 

4.68 

4.61 

4.54 

4.47 

4.41 

4.85 

4.28 

4.21 

4.U 

11 

8.66 

6.69 

5.61 

a44 

a87 

a8o 

a  S3 

a  15 

108 

100 

4.96 

4.86 

4.79 

4.71 

4.68  4.56 

IS 

6.19 

8.11 

6.03 

a94 

a86 

a78 

a70 

5.63 

154 

146 

188 

6.80 

122 

5  14  5.06 

4.96 

n 

6w71 

6.63 

6.68 

a46 

a88 

a37 

ai8 

aio 

a  01 

193 

188 

a76 

5.66 

6.57 

149  140 

11 

7.33 

7.14 

7.C6 

6.96 

a86 

a76 

a67 

a58 

a  48 

189 

139 

120 

an 

101 

a92 

6.88 

u 

7.78 

7.86 

7.68 

Y.46 

7.88 

7.28 

7.16 

7.06 

a96 

185 

175 

166 

a55 

145 

185 

a25 

u 

&39 

a  18 

ao7 

7.96 

7.88 

7.75 

7.64 

7.54 

7.48 

7.82 

7.31 

7.11 

7.00 

189 

a78 

a68 

17 

&8I 

a70 

aso 

a47 

a86 

a24 

a  18 

ao8 

7.90 

7.79 

7.67 

7.66 

7.45 

7.88 

7.21 

7.10 

M 

9.88 

9.33 

0.10 

a98 

a88 

a74 

ao3 

aso 

a87 

125 

118 

101 

7.89 

7.77  7.66 

7.53 

19 

9.87 

9.75 

0.63 

9.49 

9.86 

9.33 

111 

a98 

a85 

a73 

159 

147 

aai 
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APPENDIX    35. 

REPORT  OF  JUNIOR  PROFESSOR  H.  A.   HAZEN,   SIGNAL  SERVICE,    ON 

THUNDER-STORMS. 

Study  Hoom,  Signal  Offics,  November  11,  1885. 

Sib:  In  aooordance  with  your  note  upon  my  paper,  entitled '  *  Thnnder-stonnBof  1884," 
I  havecareAilly  combined  into  mean  maps  the  Tarions  charts  in  my  former  paper.  The 
cha^  were  originally  intended  to  show  that  precisely  the  same  effects  were  to  be  noted 
in  different  series  as  well  as  in  a  general  mean,  which  frequently  hides  the  very  quan- 
tity we  seek,  bnt  in  the  present  instance  there  will  be  no  loss  by  the  condensation  since 
it  exhibits  the  same  xescdt  as  the  individual  maps.  I  have  addra  tables  wbidi  will  ena- 
ble any  one  who  so  chooses  to  project  all  the  individual  maps.  I  have  had  the  paper  re- 
writt^  so  that  any  one  desiring  to  study  the  original  manuscript  and  maps  can  do  ao. 
Very  respectAilly, 

H.  A.  HAZEN. 

The  Chief  Signal  Officbb  of  the  Abmy. 


THUNDEB-errOBBIS  OF  1884. 

A  systematic  observation  of  thunder-storms  in  this  countiy  was  begun  by  the  Smith* 
aonian  Institution  in  1849.  These  observations  were  kept  up  until  1 873,  when  the  work  was 
given  to  the  Signal  Office,  which  had  begun  observations  at  its  stations  in  1871.  In  Janu- 
ary, 1884,  after  a  conference  with  the  Postmaster-General,  it  was  decided  to  undertake 
a  more  detailed  study  of  these  storms.  The  accompanying  circular  and  card  were  sent 
to  the  post-offices  40  miles  apart  north  of  35^  north  latitude  and  east  of  the  one  hun- 
dred and  second  meridian  irom  Greenwich.  For  a  still  more  detaUed  study,  cards  were 
sent  to  poet-offices  10  miles  apart  in  Illinois  and  Indiana,  and  within  150  miles  in  all 
directions  from  Washington. 

[Circulftr  No.  4.1 

Signal  Office,  Wab  Depabtscent, 

WaaJUngtan,  March  1,  1884. 

It  is  desired  that  during  the  summer  of  1884  a  few  simple  facts  be  collected  relating 
to  the  important  subject  of  thunder-storms.  To  this  end  post-offices  and  other  oentera 
have  been  selected,  over  a  limited  extent  of  country,  at  distances  of  about  10  miles.  Each 
station,  it  will  be  readily  seen,  forms  an  important  point  in  the  net- work  of  stations,  and 
by  a  comparison  of  these  observations  it  is  hoped  that  valuable  acquisitions  may  be  made 
to  our  knowledge  of  these  frequent  accompaniments  of  tornadoes.  Each  thunder-storm, 
should  have  some  note  made  of  it,  in  order  that  there  may  be  no  gap  in  any  regicm. 

The  following  instructions  are  given  for  guidance  in  making  observations,  ^ch  card 
will  have  sufficient  space  for  &ve  storms.  Give  town,  county.  State,  time  (whether 
'*moiftitain,''  '* central,"  ''eastern,''  or  some  city),  and  name  of  observer. 

Thunder-storms  twelve  hours  apart  may  be  taken  as  separate  storms. 

Upon  the  occurrence  of  thunder  give,  in  the  appropriate  spaces,  month  and  day,  and^ 
as  near  as  pos^ble,  the  time  of  first  and  last  thunder  connected  with  the  storm.  Fre- 
quently after  a  storm  has  passed  there  will  be  muttering  of  thunder,  but  care  should  be 
tEiken  to,  as  ikr  as  may  be,  watch  the  single  storm. 

Give  the  direction  from  whidb  the  storm  appears  to  be  coming,  as  shown  by  threaten- 
ing sky,  lightning  flashes,  or  thunder  peals.    Also,  the  direction  towards  which  it  goes. 

Give  time  of  beginning  and  ending  of  rain,  with  amount,  if  possible. 

If  the  rain  continues  rather  heavy  more  than  two  hours  after  the  loudest  thunder  has 
passed,  it  may  be  marked  '*  more  than  two  hours. '' 

The  amount  of  rain  can  be  measured,  with  a  common  rule,  after  it  has  been  caught  in 
a  pail  or  empty  tomato  can  with  vertical  sides. 
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All  obseiratioDa  of  hail,  size  of  stones,  Soc^  are  very  important. 

Oiye  directions  and  force  of  wind  before  and  after  the  thnnder-storm;  for  the  force 
adopt  the  scale,  calm,  light,  moderate,  brisk,  high,  very  high,  honjoane  or  tornado. 

If  yon  haye  a  thermometer,  give  the  shade  tempieratare,  or  temperature  on  the  north 
side  of  hoQse,  a  little  before  the  storm  ruu^hes  the  station  as  well  as  after  it  has  passed. 

Note,  also,  if  on  any  day  heat-lightning  is  seen,  the  date,  time  of  appearance,  and 
direction. 

If  there  is  not  time  for  a  tall  report,  give  date  and  time  of  severest  part  of  thonder- 
itorm.  Please  do  not  fidl  to  make  some  note  of  every  distinct  thnnder-storm  that  passes 
over  or  within  ear-shot  of  the  station. 

Observations  should  begin  immediately  npon  the  receipt  of  the  cards. 

Please  return  oiie  of  these  cards  on  Jnly  1  and  another  on  September  1,  even  if  there 
is  no  record  other  than  town,  oonnty,  State,  and  name. 

This  areolar  is  issued  with  the  sanction  of  the  Postmaster-General. 

If  you  know  some  one  in  your  immediate  neighborhood  who  takes  an  interest  in  me- 
teorology and  would  be  willing  to  report,  you  are  at  liberty  to  hand  these  cards  to  him. 

W.  B.  HAZEN, 
Brig,  and  BvL  JIfq;.  Oen%  Chief  Signal  Offieer,  U.  8.  A. 

[Form  169—1885.] 
THUNDBB-STOBMS. 
[Data  ooUectod  by  oo-openttioD  of  Po«t>Offioe  and  War  Deparimento.] 


Town...... 


Coontsr m.... 

Kind  of  Ume  used 


a)ate  (month  and  day) ».. 

[First  heard ., 

Aiandcr .........' 

Loodeat 

T^fft  heard 

Direction ....« 

f  Cominff  from 

• 

I  Ooiriff  towards 

fBoosan ^......m. 

•••••••••••••••••••••••a 

B»l« 

Ended 

Amount •.ir.....t«..t. 

H*n - 

fB^nmn  .................. -.-,TT-rt-TT  tT-rT-.tt-tT- 

Ended ......t. T-,t-T -,,----,.- 

Amount ..................... .-.TT.n«..,....T... .- 

TDirection «.. 

r  Before.  <{ 

(.Force 

Wind \ 
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After ...  -< 

(.Force 
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*—••—•<•••»••»•«—•« 


Only  two  cards  left.    Bfake  ( 
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Several  iotereeting  storms  having  oocorrred  in-  May,  a  paper  was  written  upon  them 
and  presented  to  the  American  AsMciation  for  the  Advancement  of  Science,  at  its  Phila- 
delphia meeting  in  September,  1884;  it  was  ailerwards  pablLahed  as  Signal  Service  Note 
No.  XX.  A  further  stndj  of  the  records  of  separate  storms  for  18&,  of  which  more 
than  thirteen  thousand  were  filed,  has  developed  the  facts  presented  herewith. 


THUNDEB-STOBMS  AND  TEMPEBATUBE. 

All  the  records  were  grouped  by  each  day  from  May  1  to  October  31,  and  their  fre- 
quency for  each  day  is  shown  in  Table  I;  there  is  also  shown  in  the  same  table  the  mean 
temperature  over  the  whole  rejicion  of  observation.  The  method  of  obtaining  this  mean 
temperature  was  as  follows:  A  plate  of  glass  covering  the  whole  region  had  drawn  upon 
it  squares  of  2°. 5  east  and  west  as  well  as  north  and  south;  this  plate  was  laid  upon 
the  doily  maps  in  succession  and  the  temperature  of  each  square  obtained  from  the 
isotherms.  The  mean  temperature  of  all  the  squares  gave  that  of  the  whole  countiy. 
If  the  figures  be  projected  graphically  a  remarkable  coincidence  will  be  found,  a  maxi- 
mum of  storms  occurring  usually  a  little  later  than  that  of  temperature.  In  order  to 
eliminate  the  effect  of  seasonal  change  on  the  temperature  and  also  to  smooth  out  the 
great  irregularities,  Table  II  has  been  prepared  in  the  following  manner:  First,  the  de- 
parture from  the  monthly  mean  number  of  storms  for  each  day  was  prepared,  as  well  as 
lor  temperature;  next  a  five-day  mean  was  taken  for  both  storms  and  temperature  from 
these  figures. 

Table  I. — Number  of  thunder-storms  and  mean  air  temperature  for  ike  region  of  observa- 

Hon  from  May  to  October^  1884. 
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n. — Dtforiwrt  from  wiean  motUMy  vaiuea  of  ttqrm  frequency  and  mean  iempenUure, 

with  b-day  mean»  of  same. 


Daily  Tftloas. 

Fire-^ys  meMis. 
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4.5 
2.2 

2.8 

—17 
17 
85 

1.2 
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25 

—2.8 

—26 
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11 

—45 
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86 
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—  4 
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—17 
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24 
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12 
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.5 

20 

1.5 

—64 
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-6.1 

—35 
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-1.3 

4 

—1.5 

13 

—23 

-3.2 

—  7 
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-13 
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—1.5 

—48 

2.2 

-36 

-5.7 

—48 

-2.5 
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—4.6 

—40 
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16 

—68 
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—82 

-4.2 

—88 

5.5 

—26 

—2.4 

—87 

—  .8 

-61 

-«.8  —27 

4.5  r-24 
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17 

—15 

2.4 
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—31 

4.5 

—26 

—2.7 

—10 

.7 

—60 

—2.8  —20 
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—23 

—  .8 

18 

11 

8.1 

—53 

—1.8 

—13 

6.2 

—26 

L-9.1 

6 

2.6 

—TO 

-2.9 

—  8 

6.8 

—24 

—2.5 

19 

80 

8.4 

—31 

—2.2 

—19 

8.9 

—30 

-6.7 

82 

8.0 

-60 

—2.6 

88 

6.4 

—18 

—3.9 

20 

16 

4.8 

—88 

—8.8 

47 

8.9 

—13 
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44 

»4.8 

—55 
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67 

5.8 

—  5 
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21 

70 

5.8 

—62 
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7 
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5.7 

-27 

.8 

67 

8.2 

5 

-2.8 

22 

43 

7.1 
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2.8 
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85 

-2.1 

54 

68 

24 

2.2 

61 

.7 

6 
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23 

20 
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86 

7.2 

—14 
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28 

.3 

72 

6.7 

65 
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44 

-1.8 

2 

.0 

24 
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7.5 

—^6 

—3.5 

—26 
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4.3 

96 
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1 

-2.7 

-1 
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4.4 
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-3.1 

26 
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—27 
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—8 
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26 
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97 
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2 
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—I 
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28 
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29 
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25 
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27 
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2.9 

29 
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.2 
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-35 

2.7 

14 

.8 

20 

^  .8 
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» 
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6.8 
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.5 

90 
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.4 
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In  order  to  preaeot  the  facts  developed  in  an  easy  form  for  comprehension,  Fig.  1  has 
been  prepared  showing  the  five-day  mean  of  storm  freqaenc3r.»nd  mean  temperature 
floctnations.  These  cnrres  exhibit  a  remarkable  nniformitj  and  show  clearly  an  Inter- 
dependence between  high  temperature  and  a  relatively  largo  number  of  thunder-storms. 
The  maximum  points  in  the  temperature  curve  seem  to  precede  the  same  in  the  storm 
frequency  by  one  or  two  days  (Fig.  1).  In  order  to  study  this  question  more  closely, 
^ere  were  selected  out  thirty  days  in  May,  June,  July,  and  August  having  the  greatest 
number  of  storms  in  each  day,  and  in  like  manner  thirty  days  Ittving  the  least  number. 
Taking  groopo  of  ten  days  eadi,  the  mean  tempentun  Ibr  eadi  gronp  from  the  SigDil 
Service  oboerrations  was  obtained^  «iid  in  like  manner  for  each  10-daj  group  of  few 
itonns.    These  lesultsaieembodied  in  Table  IIL 
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Table  III.—Mean  lO^ay  temperatures  at  edeeML  sUOUme. 


Days  of  storms. 

Days  of  few  storms. 

7.00. 

16.00. 

Mean. 

7.00. 

16.00. 

First 
set. 

Second 
set. 

Fint 
set. 

Second 
set. 

First 
set. 

Second 

set 

First 
set. 

Second 
set. 

Mean. 

09 
69 
71 
71 
77 
71 
74 
75 
80 
76 
81 
75 
80 
80 
77 
79 
72 
66 
70 
66 
68 
69 
70 
74 
05 
78 
70 
64 
68 
66 

68 
60 
71 
72 
76 
72 
72 
74 
78 
74 
80 
70 
78 
76 
78 
76 
09 
09 
68 
09 
62 
60 
67 
72 
64 
69 
61 
63 
64 
62 

72 
62 
80 
76 
82 
79 
84 
84 
83 
88 
84 
79 
82 
84 
77 
81 
80 
68 
78 
78 
60 
68 
71 
77 
70 
,    7S 
72 
78 
70 
09 

77 
66 
80 
80 
87 
84 
86 
87 
AR 
87 
87 
91 
89 

87 
92 
83 
70 
76 
71 

78 
86 
79 
87 
81 
80 
78 
70 

72 
62 
76 
75 

80 
76 
79 
80 
82 
81 
83 
79 
82 
82 
78 
82 
76 
68 
72 
71 
60 
68 
72 
80 
70 
76 
72 
70 
61 
62 

63 
66 
65 
66 
72 
66 
66 
76 
79 
76 
82 
78 
7* 
78 
67 
71 
64 
74 
64 
64 
66 
60 
CM 
70 
61 
70 
08 
63 
60 
64 

64 
62 
65 
66 
72 
66 
66 
72 
75 
09 
77 
67 
78 
68 
65 
70 
60 
60 
61 
61 
67 
61 
64 
67 
62 
66 
65 
61 
63 
58 

68 
64 
64 
64 
70 
65 
68 
80 
81 
80 
79 
78 
80 
79 
70 
74 
68 
68 
61 
65 
65 
68 
60 
68 
73 
71 

:2 

75 
74 
70 

72 
63 
74 
75 
78 
75 
79 
85 
87 
87 
90 
80 
80 
93 
80 
85 
78 
66 
69 
68 
60 
68 
76 
80 
78 
84 
82 
84 
74 
70 

64 

Albany 

66 

67 

New  York  City 

Norfolk 

68 
78 

Philadelphia 

Washington  City  ... 

Aoflrusta 

Jaclnonvllle 

68 
70 
78 
80 

MontflTomery 

78 

New  Orleans 

86 

Fort  Bmith 

77 

Indianola 

82 

Bhreveport. 

80 

Cincinnati 

MTeonphis.  »••>. 

PittsburgM M 

Baffklo 

70 
76 
68 
64 

64 

Oswego 

58 

Alpena...... 

68 

Puluih 

63 

Dayenoort.. 

68 

Saint  Louis 

71 

saint  JPaul* ....... ..a.... 

Leavenworth 

68 
76 

Omaha „ 

Bismarck 

72 
71 

68 

Saint  Vinoent... 

68 

Each  set  of  10  days  was  projected  upon  separate  charts  for  stady,  bnt,  for  the  purpose 
of  this  paper,  it  has  been  deemed  sufficient  to  give  only  the  means  for  30  days.  (See  the 
dotted  curves  on  Figures  2  and  3.)  A  careful  study  of  these  curves  shows  somewhat 
higher  temperatures  on  days  of  many  storms  than  on  days  of  few  storms,  as  has  already 
been  shown.  These  contrasts  would  have  been  somewhat  greater  if  the  day  before  that 
of  the  greatest  number  of  storms  had  been  selected  as  already  shown  in  Fig.  1.  There 
seems  to  be  no  marked  increase  in  temperature  toward  the  south,  or,  in  other  words, 
there  are  no  great  contrasts  of  temperature  from  north  to  south,  but  rather  a  uniform  in- 
crease over  the  whole  region. 

THUNDEB-8T0RMS  AND  BELATIVE  HUMIDITY. 

In  the  same  way  as  with  tne  temperature  above,  the  relative  humidity  was  computed  for 
each  10  days  and  projected  upon  maps.  The  results  show  only  a  slight  diffi&rence  for 
days  of  storms  as  compared  with  days  of  few  storms.  The  dew-point  temperatures  for  20 
days  and  at  15^  have  been  selected  oat  in  the  same  manner  and  are  given  in  Table  IV. 
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Tablb  IV.— Ift^fi  KKcfajr  dew^nl  at  sdected  itationa. 


Days  of  storms. 

Days  of  few  storms. 

First 
set. 

Seoond 
set. 

Mean. 

First 
set. 

Seoond 
set. 

Mean. 

Albany 

58 
49 
57 
53 
63 
71 
64 
04 
60 
63 
67 
59 
78 
69 
60 
61 
60 
68 
56 
58 
49 
48 
58 
59 
57 
54 
58 
51 
SO 
60 

64 
54 
62 
66 
78 
78 
71 
72 
78 
71 
71 
70 
75 
72 
66 
78 
64 

t^ 

60 
51 
52 
67 
72 
64 
67 
68 
64 
56 
61 

61 

52 

60 

70 

68 

72 

68 

88 

71 

67 

69 

64 

74 

70 

68 

67 

62 

66 

59 

59 

50 

48 

62 

66 

60 

60 

68 

56 

58 

56 

44 

88 
89 
45 
68 
58 
50 
58 
64 
61 
64 
56 
68 
67 
51 
59 
48 
40 
44 
41 
88 
40 
49 
54 
56 
48 
64 
50 
49 
58 

56 
55 

49 
63 
64 
60 
52 
67 
74 
68 
72 
71 
76 
78 
51 
70 
60 
52 
60 
54 
46 
52 
66 
65 
63 
66 
67 
66 
68 
59 

60 
46 
44 

New  York  C^ty «. « « » , 

Norfolk »...  - 

PhiUdelphi* ^» » ^ ».. 

WaahiastonCity.. ^ — 

JaduoDTille ~ » 

Monttfonmy », •— « ».••«•• «... 

New  Orleans ...........* 

49 
58 
66 

51 
62 
69 
61 

68 

Fort  Smith ~ «.. 

Bhreveoort •••.. • 

64 

72 
70 

dnoinnati 

51 

Memphis. » 

BuflTklo « 

Cleveland 

64 
49 
46 
47 

Oawego » 

Alpena 

Duloth.... •.....••......» 

Davenport. 

flAlnt  T^^miA 

48 
42 
46 
52 
60 

Saint  Paul ....« «... 

Leavenworth » „.. 

Tankton — „... 

Bismarck «... 

Saint  Vineent. » «... 

60 
6T 
60 
58 
56 
56 

These  were  bXbo  projected  upon  charts  and  studied.  The  results  showed  a  normal  con- 
dition of  the  dew-point  and  Tapor-tension  dnring  both  classes  of  dajs  with  and  without 
storms.  The  diarts  have  not  been  reproduced  in  this  publication,  but  thej  may  be  readily 
made  Irom  the  table.  It  will  be  found  that  the  dew-points  have  a  little  higher  tendency 
on  storm  days,  but  it  should  be  noted  that  this  is  due  to  the  higher  air  temperature  on 
those  days.  These  computations  show  that  the  moisture  contents  of  the  air  just  before 
the  approach  of  a  thunder-storm  are  but  little  changed.  This  rather  surprising  result 
has  been  noted  in  individual  observations;  very  frequently  the  sling  psychrometer  has 
exhibited  no  change  in  humidity  as  the  storm  came  up;  sometimes  by  swinging  under 
an  umbrella  it  has  been  possible  to  determine  this  even  after  rain  has  b^;un  falling. 
The  same  data  regarding  the  weather  were  also  prepared,  showing  no  marked  contrasts 
between  days  of  storms  and  few  storms. 

THUKDEB-8T0BM8  AND  AIB  PBE8SUBS. 


The  mean  7  a.  m.  air-pressure  in  groups  of  10  days  was  determined  as  in  the  previous 
and  is  exhibited  in  Table  V. 
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Table  Y. — Mean  10  days^  airprawre  at  Bdeeled  MtioM. 


Days  of  storms. 

Days  of  few  storms. 

Flnt 
set. 

Seeond 
set. 

Third 
set. 

Mean. 

First 
set. 

Scoond 
set. 

Thiid 
set. 

Mean. 

iSOVvOIla  ••••••  ••••••••••••••••••••••••«•    •••■••••••• 

EmitDort. 

.90 
.86 
.87 
.92 
.98 
.92 
.92 
.96 
.96 
.98 
.94 
.92 
.91 
.91 
.88 
.92 
.77 
.86 
.86 
.88 
.86 
.92 
.84 
.86 
.82 
.88 
.89 
.88 
.91 
.90 

.85 
.82 
.88 
.87 
.92 
.87 
.87 
.86 
.99 
.96 
.98 
.88 
.97 
.96 
.86 
.91 
.88 
.88 
.83 
.64 
.78 
.85 
.83 
.86 
.83 
.86 
.97 
.86 
.85 
.82 

.04 
.38 
.02 

'    .07 
.04 
.04 
.09 
.06 
.06 
.04 
.04 
.00 
.06 
.02 
.04 
.96 
.91 
.96 
.98 
.86 
.83 
.91 
.99 
•  86 
.96 
.97 
.88 
.92 
.86 

.98 
.90 
.91 
.94 
.97 
.94 
.94 
.97 
.01 
.99 
.99 
.96 
.96 
.97 
.92 
.96 
.86 
.87 
.86 
.88 
.82 
.87 
.86 
.90 
.84 
.90 
.91 
.87 
.89 
.86 

.10 
.02 
.11 
.12 
.12 
.18 
.18 
.06 
.08 
.01 
.97 
.01 
.97 
.01 
.11 
.07 
.10 
.11 
.12 
.15 
.13 
.07 
.11 
.10 
.07 
.06 
.10 
.06 
.94 
.95 

.87 
.75 
.86 
.92 
.97 
.95 
.97 
.98 
.95 

.96 
.99 
.99 
.08 
.01 
.96 
.96 
.08 
.94 
.01 
.99 
.08 
.08 
.01 
.97 
.96 
.98 
.84 
.89 

.06 
.07 
.11 
.10 
.06 
.09 
.09 
.07 
.99 
.04 
.99 
.08 
.97 
.05 
.10 
.08 
.06 
.06 
.06 
.10 
.01 
.96 
.02 
.06 
,97 
.00 
.00 
.01 
.91 
.86 

.08 
.96 

Aiban3^^!!i^J^!!!«^«.^i^..... ...........  „.... 

.08 

New  York  aty« 

^onoiK  •••••••.«•.•«.«.« a............... •■•  ..■••• 

Philadelphia..... ....m 

Washington  City 

Augusta 

Jacksonville « 

Montgomery 

X^O^T   v/aIOAuB********^** ••••••••••••••••«« •••••• 

Fort  Smith - 

f  ndianola 

.06 
.06 
.06 
.06 
.04 
.99 
.01 
.96 
.00 
.96 

Shreveport » 

Cincinnati 

.02 
.06 

Jtfemphis 

Pittsburg.. 

.04 
.06 

Buflfklo » 

-Cleveland. 

.06 
.06 

Oswego « 

Alpena 

Dulnth » 

Davenport 

.06 
.06 
.01 
.06 

eaint  Paul „ 

.07 
.08 
.02 

Omaha « 

Tankton 

Bismarck 

.02 
.00 
.90 

fiaint  Vinoent 

.90 

The  30  day8'  mean  ha6  been  projected  in  the  fbll  corvee  of  Figs.  2  and  3.  We  find 
that  Fig.  28how8  in  a  marked  degree  a  low  area  to  the  north  and  north  weet  of  the  re- 
gion of  greatest  i^nenc:^  of  thonder-etorms,  and  ita  center  at  a  distance  of  about  350 
miles.  Fig.  3,  however,  is  jost  the  reverse,  showing  a  high  area  to  the  north  and  north- 
east of  the  thunder-storm  region.  These  results  are  ezhilnted  <m  each  of  the  groups  of 
ten  days.  To  sum  up  these  results,  we  see  (1)  that  the  humidity  and  weather  conditions 
are  but  slightly,  if  at  all,  affected  on  days  of  thunder-storm  action,  which  would  seem 
•to  show  a  concentration  of  unusual  rainfikU  action  at  the  time  of  thunder-st<Hms  rather 
•than  a  general  rain  such  as  might  be  expected  in  connection  with  the  prominent  low 
.area,  which  is  almost  invariably  present.  ^2)  The  temperature,  while  showing  no 
marked  contrasts  in  a  north  and  south  direction,  yet  does  show  a  fair  increase  on  days 
•of  most  storms.  The  date  of  this  increase  is  slightly  in  advance  of  that  of  the  greatest 
number  of  storms.  (3)  The  most  marked  characteristic,  however,  is  the  presence  of  a 
low  area  to  the  north  and  northwest  of  greatest  thunder-storm  action,  and  its  replace- 
ment almost  exactly  by  a  high  area  on  days  of  few  storms.  This  goes  to  show  that,  in 
the  United  States  at  least,  there  is  a  very  notable  connection  between  a  low  area  and 
"thunder-storm  action. 

It  is  evident  that  a  thorough  study  of  some  general  storm  action  and  its  accompany- 
ing low  area  must  give  an  important  addition  to  our  knowledge.  Such  a  study  de- 
mands exact  knowledge  as  to  the  time  of  beginning  and  ending  of  storm  action,  rain 
:and  wind,  as  well  as  toe  gaps  (if  there  be  such)  in  all  these  phenomena  occurring  to  the 
eoutheast  of  a  low  area.  A  beginning  of  such  study  has  already  been  made,  and  has 
revealed  some  very  surprising  results.  The  storms  of  May  18  and  19,  1884^  were  wide- 
spread over  the  region  of  o^rvation.  They  began  on  May  18  in  Illinois,  reached  a 
inazimum  of  action  at  16^*,  then  died  down  at  night  to  begin  again  the  next  day  at  a 
point  somewhat  to  the  east  of  the  starting  point  of  the  previous  day.  The  velocity  of 
the  low  area  was  about  21  miles  per  hour,  while  that  of  the  thunder-storms  was  41 
miles  per  hour. 

This  enormous  increase  in  the  velocity  is  difficult  to  explain,  and  demands  (Virtber 
investigation.  It  would  seem  to  show  that  while  the  action  is  coincident  with  the  pres- 
ence of  a  low  area,  yet  it  is  largely  independent  of  it  Possibly  the  low  area  serves  as 
a  medium  of  concentration  of  the  electncal  action  in  its  southeast  quadrant,  while  the 
effects  of  this  action  are  separate  fh>m  the  influence  of  low  pressure.  There  se^ms  to 
be  very  little  doubt  that  thunder-storm  action  is  downward  firbm  the  upper  atmosphere. 
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A  normal  storm  is  frequently  ushered  in  by  a  very  sudden  gust  of  wind,  which  has  been 
blowing  gently  from  the  south  all  day  in  accordance  with  the  usual  barometric  gradient^ 
toward  the  low  area.  With  this  high  wind  there  comes  a  rise  in  pressure  which  reaches 
a  in«Tiinum  at  the  same  time  as  the  maximum  of  the  storm.  As  the  storm  adyances 
the  lightning  and  thunder  increase,  and  ai1»r  it  passes  the  wind  dies  down  very  markedly. 
Thai  there  is  a  down  rush  in  the  center  of  a  thunder-storm  is  proved  by  tiie  fact  that  if 
the  storm  is  to  the  south  the  wind  is  very  strong  from  that  direction,  while  if  it  is 
toward  the  north  the  wind  is  just  as  strong  ftom  the  north,  although  it  may  have  been 
blowing  gently  from  the  south  up  to  the  time  of  the  storm. 

▲IB  PBESSUBB  IN  THB  CENTEB  OF  ▲  8T0BM. 

Doring  1883  and  1884  the  writer  watched  with  great  care  every  thunder-storm  as  it 
cune  up  and  passed  off,  counting  the  distance  in  every  case  where  the  lightning  and 
thonder  were  distinct  and  could  be  connected.  These  records,  together  with  the  baro- 
gn^h  curves  of  the  Signal  Office,  will  enable  us  to  determine  whether  there  is  any 
marked  dCsct  on  the  air  pressure  or  not  on  the  approach  and  pasmige  of  a  storm. 
Tible  VI  contains  records  taken  from  the  barc^graph  trace  every  fifteen  minutes,  and 
oftener  whenever  there  was  a  great  fluctuation. 
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In  this  tablejthe  boor  of  beginning  of  observations  is  indicated  at  tbe  top  of  each  ool- 
nmn  and  tbe  time  of  eacb  record  is  uiown  on  tbe  left,  i.  e,,  tbe  time  of  eadi  record  may 
be  found  by  adding  tbe  boor  and  minnte  on  i^e  left  to  tbe  bonr  at  tiie  top  of  each  col- 
nmn.  It  should  be  noted  that  tbe  exact  time  of  the  trace  is  not  known  to  several  min- 
utes, and,  moreover,  tbe  severest  part  of  a  tbander^storm  may  be  some  time  in  passing  » 
given  point  There  will  also  be  a  slight  difference  in  tbe  effect  if  the  storm  passes  cen- 
trally than  if  to  either  sid&  The  pli^  of  occurrence  of  tbe  storm  is  indicated  by  a  <  at 
the  right  of  the  column  ooinddeut  with  the  time  of  tbe  storm.  When  Uiero  were  two 
periods  of  activity  there  are  two  Vs,  If  these  figures  be  projected  in  curves  there  will  be 
found  frequent  and  sudden  oscillations  at  tbe  time  of  the  storm.  When  it  is  considered 
that  in  the  summer-time  the  barograph  tnuse  is  usually  very  uniform,  these  sudden  fluc- 
tuations are  very  remarkable,  and  indicate  a  uniformly  sudden  rise  in  air  pressure  on  tbe 
passaise  of  a  thunder-storm.  It  would  be  a  matter  of  great  interest  if  there  were  studied 
in  this  connection  the  movement  of  the  high  wind,  the  oscillation  of  rainfall,  direction  of 
wind,  &C. 

THUKDEB-8T0BMS  AND  THB  MOON. 

Dr.  K5ppen  has  recently  published  a  short  article  in  tbe  Meteorologiscbe  Zeitscbriit, 
which  seems  to  show  a  slight  effect  of  tbe  moon's  phases  upon  the  frequency  of  stonna. 
All  the  observations  available  for  1684  were  compiled  in  four  groups,  each  group  con- 
taining all  tbe  storms  for  seven  days,  as  follows :  tbe  center  day  for  first  group  was,  new 
moon;  seoond,  first  quarter;  third,  full  moon,  and,  fourth,  last  quarter.  There  were 
added  to  each  of  these  the  records  for  the  three  days  immediately  preceding  and  follow- 
ing tbe  center  day.  Percentages  were  then  taken  for  eacb  phase  of  tbe  moon.  T^le 
VII  contains  these  results.  For  tbe  puipose  of  comparison  I  have  added  tbe  results  ob- 
tained by  Dr.  Koppen. 

Table  YlL^7%under'iiorm8  and  Moon, 


PbMe. 

Koppen. 

Bisnal  Service,  ISM. 

No.  of  stonns. 

Percent. 

No.  of  Btonna. 

Percent^ 

New 

836 
406 
270 
321 

25.2 
30.5 
211.3 
24.1 

3.538 
a232 
2,930 
2,296 

29.5 

Fir*tqnart4r. i. ...... ......  ........ .i.. .....x.... 

27.0 

FuU - 

24.4 

LAst  quarter 

19.1 

Total 

1,333 

100.1 

11,996 

100.0 

The  above  results  are  quite  accordant,  and  seem  to  show  a  tendency  to  a  greater 
number  of  storms  at  time  of  new  moon  and  first  quarter  than  during  the  other  two 
phases.  The  observations  of  1884  seem  also  to  confirm  the  commonly-accepted  theory 
that  during  the  time  of  full  moon  there  are  far  fewer  clouds  in  summer  than  during  tbe 
time  of  new  moon.  In  order  to  test  tbe  question  more  fallj  Table  Till  was  prepared, 
in  which  the  number  of  storms  has  been  compiled  according  to  each  day  of  a  lunation 
for  five  lunations. 


FJc.  4. 
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Tablb  ynL — Thinder-doriM  trnd  the  moon. 


VmjB  preoedinfl:  new  moon : 

15 ^ ^ 

14 -. 


13 ^.. 

A^***«**  •••«••»••••••••  ********** 

u — 

10.. 

8 

« 

6-. 


••••••••••••• 


^l^vv  EDOOu* •»«•••••••*•*•••••••  ••••••••#••• 

DiKTt  following  new  moon : 


•••••••••••••t«***«**»*«««*«**«*» •••••« 


8 I.... 


7.... 


•  »»•»•—■■  4 


1^ 


10 

u 

12 

M 

15. 


*•••• f ••••••••. 


44 

85 
26 
64 
66 
82 
28 
24 
64 
94 

122 
70 
63 
87 

121 
91 

05 

81 

112 

82 

24 

16 

28 

80 

62 

84 

48 

52 

100 

127 

218 


127 

218 

1S8 

84 

52 

63 

74 

89 

86 

84 

82 

108 

177 

118 

167 

140 

117 

219 

200 

46 

82 

80 

48 

92 

149 

186 

188 

906 

178 

71 

88 


173 

71 

88 

82 

78 

58 

169 

168 

126 

68 

96 

51 

89 

80 

102 

45 

71 

92 

219 

860 

261 

225 

155 

151 

182 

122 

167 

62 

96 

116 

210 


§ 


& 


41 
85 
45 
87 
114 
116 
137 
91 
29 
21 
19 
48 
29 
29 
29 
25 

42 
62 
90 


19 
51 
78 
81 
88 
74 
21 
19 
21 
61 


S  a 


69 
40 
88 
66 

28 
60 
28 
15 
18 
81 
68 
46 
48 
66 
69 
116 

275 

196 

65 

48 

40 

61 

60 

106 

143 

169 

25 

22 

81 

42 

41 


g 


"I 


I 


454 

899 
840 
873 
333 
824 
436 
822 
2S9 
248 
384 
828 
856 
875 
488 
417 

570 
646 
686 
564 

876 
851 
327 
515 
567 
509 
4Sn 


419 
877 
568 


428 
427 
380 
864 
861 
358 
335 
318 
880 
807 
314 
337 
885 
882 
441 
499 

Stt 
577 
686 
525 
461 
427 
427 
472 
501 
608 
489 
461 
445 
486 
448 


The  oenter  of  the  table  was  chosen  for  the  time  of  new  moon,  and  starting  with  this 
date  storms  preceding  and  following  were  tabalated.  The  total  number  of  storms  for 
each  day  of  the  five  lunations  was  computed,  and  the  mean  for  each  five  days  taken. 
Fig.  4  diows  ft  projection  of  these  values.  We  find  from  the  curve  of  five  days'  means, 
minima  at  the  sixth  day  before  and  after  new  moon,  while  the  maxima  occur  at  the 
second  and  tenth  day  after  the  same  epoch.  These  results,  while  interesting,  are  not 
advanced  here  as  giving  any  explanation.  The  subject  seems  to  be  snffidenuy  impor- 
tuit  to  wairant  fisher  investigation.  That  the  tides  have  some  unexplained  influence 
upon  the  occurrence  of  storms  is  a  well  defined  belief  along  the  Atlantic  border  and 
Long  Island  Sound.  It  is  said  by  those  who  have  studied  the  subject  that  no  thunder- 
storms occur  on  a  billing  tide.  It  will  be  readily  seen  that  if  this  be  so  the  sulnect  is 
&r-reaching,  and  that  there  would  seem  to  be  a  possible  action  of  the  moon  which  will 
extend  over  the  whole  earth  and  not  merely  near  the  sea-coast 

THUKDEB-^rOBMS  AND  SOLAB  BOTATION. 


In  the  same  way  as  just  described  for  the  moon  a  table  has  been  prepared  showing  the 
distribution  of  thunder-storms  in  respect  to  the  period  of  rotation  of  the  sun.  The  Boyal 
Observatory  at  Greenwich  has  assumed  the  period  of  rotation  as  25.38  days.  The  start- 
ing point  of  one  of  t^ese  periods  is  Biay,  15.06,  1884,  and  this  was  chosen  for  the  first 
day  of  the  present  inves^^tions.  Six  complete  revolutions  of  the  sun  were  taken,  end- 
ing in  October.  Table  IX  exhibits  the  results  and  Fig.  6  shows  the  same  graphicsdly. 
The  dotted  curve  shows  a  well-marked  minimum  on  the  thirteenth  day  of  rotation  and 
a  wiaTJmnm  <m  the  twenty-fourth. 

17  sia 
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Table  lK,^T%nnder'€hrmfre^iHeneg  and  solar  rotation, 

[The  day  of  the  solar  rotation  in  the  flrsi  line  waa  May  1S.06.    Six  complete  rotations  were  used, 

ooonting  in  Ootober.] 


1.. 
1. 
8.. 
4.. 
5.. 
0.. 
7.. 
8.. 
9.. 
10.. 

Il- 
ia.. 

18.. 
14.. 
15.. 
18.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
28.. 
24.. 
28.. 


Dayi  of  rotation. 


Botations. 

8am. 

1. 
28 

2. 
198 

8. 
178 

4. 

122 

6. 

8. 

40 

25 

081 

24 

84 

71 

187 

81 

42 

449 

00 

02 

88 

82 

68 

82 

814 

49 

88 

82 

98 

108 

90 

033 

122 

74 

78 

118 

143 

88 

616 

70 

80 

58 

210 

189 

29 

870 

68 

88 

109 

89 

25 

19 

881 

87 

84 

158 

40 

22 

51 

887 

121 

82 

120 

88 

81 

78 

476 

01 

108 

08 

08 

42 

81 

446 

08 

177 

98 

28 

41 

88 

487 

81 

118 

61 

00 

^ 

74 

414 

11* 

187 

89 

28 

45 

21 

412 

82 

140 

80 

15 

87 

10 

878 

24 

117 

102 

18 

114 

21 

890 

18 

219 

45 

81 

110 

61 

488 

28 

200 

71 

08 

187 

85 

089 

80 

48 

ft 

48 

91 

29 

383 

82 

89 

219 

48 

29 

28 

416 

M 

80 

880 

08 

21 

42 

608 

48 

48 

2St 

89 

10 

20 

440 

8t 

92 

228 

IM 

48 

8 

541 

100 

149 

1M 

275 

29 

8 

716 

127 

180  1  187 

198 

29 

49 

741 

218 

188 

1 

182 

66 

29 

16 

648 

•85 


547 
505 
499 
498 
483 
497 
485 
453 
425 
438 
437 
416 
408 
417 
442 
48S 
444 
486 
477 
478 
544 
600 
618 
645 
627 


In  abeenoe  of  anj  apriori  reasoii  for  any  snchflnctoation  it  is  impossible  to  say  of  how 
much  value  these  curves  are.  It  will  require  many  more  observations  of  a  corruborative 
nature  to  establish  the  truth  of  this  oscillation.  The  results  are  sufficiently  interesting 
to  demand  Author  stndy. 

The  above  paper  is  given  as  a  stuc^  of  the  thunder-storm  observations  for  1884.  The 
observations  Uiemselves  form  a  most  valuable  storebouse  for  future  referenoe  as  qoea* 
tions  shall  arise  reoarding  the  nature  of  thunder-btorms.  It  would  seem  as  if  we  needed 
now  a  still  more  detailed  study  of  storms  over  a  limited  region  and  a  careful  h^irly 
plotting  of  tbe  occurrences  of  storm,  rain,  wind,  hail,  &c,  alM  an  investigation  into  the 
connection  which  exists  between  thunder-storms  and  tornadoes  or  destructive  storms. 
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APPENDIX    26. 

INSTRUCTIONS  TO  VOLUNTARY  OBSERVERS  OF  THE  SIGNAL  SERVICE. 

Signal  Office,  Wab  Department, 

Washington  City^  October  15,  188G. 

Sib:  I  have  the  honor  to  submit  herewith  a  revised  copy  of  the  instmctions  to  volun- 
tary observers  of  the  Signal  Service.  The  first  edition,  prepared  in  1882,  is  nearly  ex- 
hansted,  and  as  a  largo  number  will  be  required  during  the  current  year  to  supply  the 
noineroas  local  organizations  and  State  weather  services  co-operating  with  the  Signal 
Service  in  collecting  and  distributing  meteorological  data,  I  recommend  that  this  re- 
vision be  printed  as  an  appendix  to  your  annual  report 
I  am,  very  respectlully,  your  obedient  servant, 

H.  U.  C.  DUNWOODY, 
First  Lieutenant^  Fourth  ArtiUcry^  Acting  Signal  Officer  and  Assistant. 

The  Chikf  Signal  Officeb  U.  S.  Abmy, 

Washington  City, 


Review  Division,  October  13,  1886. 

Deab  Sib:  I  have  the  honor  to  forward  herewith  a  revised  copy  of  instructions  to 
voluntary  observers  made  under  your  direction. 
Very  respectfully, 

H.  A.  HAZEN, 
Junior  Professor,  Signal  Office. 
Lieutenant  Dunwoody. 


INSTRUCTIONS  TO  VOLUNTARY  OBSERVERS  OF  THE  SIGNAL  SERVICE. 

INTBODUCTION. 

The  science  of  the  weather  is  becoming  more  and  more  largely  developed,  and  is  to- 
day attracting  thousands  who  are  anxious  to  learn  the  meaning  of  signs  and  to  forecast 
the  weather  in  the  immediate  future.  It  is  a  science  oC  which  it  is  easy  for  young  or 
old  to  become  votaries,  and  every  town  of  any  size  has  its  weather-wise.  There  are  to- 
day many  sayings  of  doubtful  value  as  regards  the  effect  of  the  moon,  the  present  length 
of  the  seasons  as  compared  with  former  times,  the  amount  of  rain,  the  depth  of  snow, 
Ace,  which  can  be  checked  only  by  long-continued  and  carefhl  observations.  Take  the 
matter  of  rainfall  alone,  which  is  of  such  prime  importance  to  the  farmer.  The  observa- 
tion and  record  of  rain  is  one  of  the  easiest  that  can  be  made,  and  it  would  be  of  great 
ralno  if  we  had  stations  20  miles  apart  over  the  whole  farming  country;  but,  as  it  is, 
stations  are  about  40  miles  apart,  and  large  areas  are  entirely  uncovered.  Several  ol 
the  more  important  observations,  such  as  of  temperature,  rain,  wind,  thunder-storms, 
frosts,  &c,  are  very  simple  indeed,  and  may  be  taken  even  by  a  child.  It  is  the  object 
of  this  book  to  give  a  few  simple  directions  which  will  enable  any  one  to  make  weather 
observations,  to  become  an  authority  among  his  neighbors,  and,  at  the  same  time,  to  aid 
the  determination  of  the  distribution  of  temperature,  rain,  thunder-storms,  frosts,  &c., 
as  it  is  DOW  being  carried  on  at  the  central  office  of  the  United  States  Signal  Service  in 
WashiDgton  City. 

Acknowledgment  is  made  for  assistance  derived  from  Blanford's  Vade  Mecum,  Scott^s 
lastroctioiiSy  Caoadian  Instructions,  Loomis's  Meteorology,  and  other  authorities. 
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GEXEBAL  COKSIDEBATIOXS. 

In  meteorological  observations  there  are  a  few  important  considerations  to  be  well  bome 
in  mind  and  to  be  studied  before  we  come  to  the  actual  work  of  observation.    Too  often 
in  the  past  a  neglect  of  these  fundamental  considerations  has  led  to  serious  errors  in  ob- 
servations, efspecially  of  the  wind,  and  less  frequently  of  temperature.    It  is  well  known 
that  on  clear  nights,  owing  to  intense  radiation  from  the  sod,  its  temperature  is  frequently 
lowered  15  or  20  degrees  below  that  of  the  air  immeil  lately  above  it.  This  cooling  of  the 
air  increases  its  density,  and,  if  on  a  side  hill,  it  begins  flowing  down  to  the  foot  of  the 
declivity.    As  a  result  the  cooler  air  fills  up  the  valley  at  the  foot,  and,  as  this  is  shel- 
tered from  almost  all  wind  effects,  the  air  within  becomes  much  cooler  than  the  general 
air  about.     Now,  as  the  temperature  we  seek  is  that  of  a  somewhat  extended  r^ion  un- 
affected directly  or  indirectly  by  harmful  radiation  or  rollcction,  it  is  evident  that  ttds 
condition  can  be  fulfilled  only  by  an  exposure  of  the  thermometer  on  a  knoll,  or  at  least 
away  from  a  valley.     Actual  observation  has  indicated  a  temperature  in  a  valley  15  to 
20  degrees  lower  than  that  of  the  general  air.     In  one  instance  a  temperature  at  Wash- 
ington was  found  10  degrees  lower  in  a  valley  than  on  a  knoll  100  feet  away.     It  is  dear 
that  no  amount  of  expense  for  the  immediate  sheltering  of  a  thermometer  would  obviate 
this  difficulty,  which  is  fundamental.    The  question  of  correct  wind-direction  and  veloc- 
ity depends,  still  more  than  that  of  temperature,  on  the  surroundings  of  a  station  of  ob- 
servation.    In  this  case  we  must  expand  our  view,  and  take  in  the  country  for  miles 
around.     It  is  clear  that  no  satisfactory  observations  of  wind  can  be  made  in  a  valley, 
on  a  hillside,  or  in  any  situation  where  there  are  many  hills  around.     If  in  locating  a 
station  it  is  found  impracticable  to  avoid  difficulty  in  this  direction,  then  the  observer 
should  be  cautioned  against  relying  upon  any  local  wind-vane,  but  should  try  to  obtain 
the  direction  by  the  movement  of  smoke,  a  flag,  or  any  other  contrivance  upon  a  neigh- 
boring eminence.     As  fiir  as  practicable,  standard  instruments  should  be  used,  and  their 
accuracy  determined  by  comparison  with  regular  standards.     Accurate  instruments  will 
be  procured  for  observers  at  actual  cost  price;  they  will  be  compared  with  standards  at 
this  office,  and  correction  cards  furnished,  free  of  charge.     In  these  instructions  there  lire 
given  all  necessary  tables  for*  use  in  reducing  observations  and  making  them  available  for 
direct  comparison  and  use. 

TIME  OF  OBSERVATION. 

It  is  important  in  meteorological  observations  to  select  some  uniform  times  each  day 
for  making  them,  especially  of  temperature  and  pressure,  wind  and  clouds.  It  has  been 
found,  from  actual  hourly  readings,  that  the  hours  best  suited  for  determining  general 
means  at  any  station  are  7  a.  m.,  2  and  9  p.  m.,  but  if  it  be  found  impossible  to  make  ob- 
servations three  times  each  day,  then  they  may  be  made  at  the  two  hours  of  the  same 
name,  that  is,  8  a.  m.  and  p.  m. ,  9  a.  m.  and  p.  m. ,  &c.  In  the  case  of  rainfall  it  is  best  to 
measure  the  rain,  whenever  practicable,  immediately  at  the  close  of  the  rain.  If  maxi- 
mum and  minimum  or  self-registering  thermometers  are  used,  the  time  of  reading  may 
1)e  9  p.  m. ,  or  an  hour  earlier  or  later  than  that.  In  case  there  are  no  settled  hours  of 
observation,  then  at  the  close  of  the  day  there  should  be  noted  the  general  cloudiness 
and  wind  direction,  with  any  facts  of  general  interest,  relating  to  frost,  blossoming  of 
trees,  harvest,  &c. 

METEOBOLOGICAL  ELEMENTS  TO  BE  OBSERVED. 

The  more  important  of  these  are:  Air  temperature,  air  pressure,  humidity,  ralnfoll, 
wind  direction  and  velocity,  thunder-storms,  douds,  general  observations  of  hail,  torna- 
does, aurora,  and  frost. 

The  more  difficult  are:  Absorption  and  radiation  of  the  sun's  heat  by  the  earth,  evap- 
oration, atmospheric  electricity,  height  of  clouds,  and  decrease  of  temperature  with 
altitude. 

There  are  also  observations  on  the  zodiacal  light,  solar  and  lunar  halos,  parhelia,  para- 
selenes, and  mirage,  depth  of  ground  frozen,  closing  of  rivers,  lakes  and  canals,  and  their 
rise  and  fall,  temperature  of  the  soil,  of  wells,  and  of  springs,  earthquakes,  smoke  of 
forest  fires,  dark  days,  hurricanes,  time  of  budding,  leafing,  blossoming,  ripening  of 
plants,  trees,  grasses,  &c,  migration  of  birds,  appearance  of  insects,  &c,  character  of 
sunrise  and  sunset,  and  other  phenomena  that  attract  unusual  attention,  as  the  fall  of 
fishes,  frogs,  <&c.,  from  the  sky,  red  rain,  &c. 

TEMPERATURE  OP  THE  AIR.* 

The  words  heat  and  cold  express  sensations  familiar  to  every  one,  and  need  no  expla- 
nation. The  latter  is  simply  the  absence  of  heat  and  not  a  mode  of  energy.  These 
sensations  are  lai^gely  dependent  upon  the  state  of  our  bodies,  and  hence  we  are  forced 
to  adopt  some  invariable  instrumental  means  for  determining  actual  values.  Since  heat 
expands  most  bodies,  and  its  withdrawal  contracts  them,  by  suitable  means  we  might 
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oonstnict  a  heat  measurer  of  some  metal;  or,  better  still,  by  the  union  of  (too  stripA  of 
metal  of  different  expansive  coefficients,  such  as  iron  and  brass.  The  art  of  making 
80ch  heat  indicators  has  been  wnaderlully  perfected  in  th^e  later  days,  and  very  accu- 
rate instmments  are  being  made  upon  the^te  principles.  There  is  one  serious  defect, 
however,  in  all  such  contrivances,  and  that  is  their  liability  to  change  their  indications 
in  the  lapse  of  time. 

Since  the  volume  of  a  gas  or  liquid  would  be  changed  by  the  application  of  heat,  if  we 
had  some  ready  means  of  measuring  this  change  of  volume  we  would  have  a  good  mcas- 
orer  of  temperature.  Such  an  instrument  is  a  gas  or  liquid  thermometer  in  contradis- 
tinction to  the  one  just  described,  which  is  a  metallic  thermometer.  The  gas  or  liquid 
thermometer  consists  of  a  bulb  of  some  size,  communicating  with  a  tube  more  or  less 
capillary  in  which  the  length  of  the  column  of  gas  or  liquid  is  dependent  upon  the  tem- 
perature of  the  bulb,  hence  affording  an  easy  means  of  measuring  changes  of  volume  or 
temperature  in  the  latter.  The  gas  usually  used  is  dry  air,  and  the  liquid  either  mer- 
cnij  or  alcohol.  The  air  thermometer  is  of  great  importance  in  obtaining  a  standard  of 
thermometry,  but  is  seldom  used  outside  the  laboratory. 

THERMOMGTEB  SCALES. 

The  two  scales  in  common  use  are  the  Fahrenheit  and  the  Centigrade.  The  former 
has  its  freezing  point  at  32°  and  boiling  point  at  212°.  These  are  the  fixed  points  of  a 
stuidard  thermometer,  the  first  being  the  temperature  of  melting  ice  and  the  second 
that  of  boiling  water.  In  the  Centi^i^ade  scale  these  points  are  fixed  at  0^  and  100°. 
Since  the  interval  between  the  two  fixed  points  in  the  Fahrenheit  scale  is  180°  and  in 
the  Centigrade  scale  100°,  it  follows  that  1°.8  Fah.  is  equal  to  1.°  Cent.  To  change  the 
Centigrade  degrees  to  Fahrenheit  it  is  necessary  to  first  multiply  by  nine-fifths  and  then 
to  add  32°.  In  the  reverse  operation  we  must  subtract  from  the  Fahrenheit  degrees  32°, 
then  multiply  by  five-ninths.     In  other  words — 

F.  =  f  C  +  32°  C.  =  J  (F.  —32°) 

Example:  Convert  50°  F.  to  C,  we  have: 

H50  —  32)  =  10°,  hence  50°  F.  =  10°  C. 


THEBMOMETEB  COBBECTIONS. 

It  has  been  found  that  a  thermometer,  when  graduated  immediately  after  its  man- 
aiacture,  gradually  changes  its  indications,  continually  reading  higher  and  higher  for 
several  yeard.  This  may  be  obviated  by  allowing  a  thermometer  to  remain  ungiaduated 
for  a  term  of  years.  After  ten  years  the  change  from  this  cause  will  be  practically 
ended. 

In  order  to  obviate  the  difficulty,  Mr.  Hicks,  of  London,  passes  the  thermometers 
through  a  special  treatment  which  eliminates  the  disturbing  causes  and  produces  a  ther- 
mometer which  has  little  or  no  liability  to  change.  With  an  ordinary  instrument  it  is 
necessary  to  determine  the  difference  between  its  reading  and  that  of  a  standard,  and 
to  ^ply  that  difference  when  great  accuracy  is  required.  Corrections  are  usually  de- 
termined for  each  10°  of  the  scale,  as  follows: 


Scale  reading. 

Correction. 

o 

o 

-30 

+1.0 

—20 

-1-0.4 

—10 

—0.2 

0 

— o.« 

10 

—1.1 

20 

— o.« 

90 

—0.4 

.32 

—0.4 

40 

—0.3 

50 

—0.1 

60 

+0.1 

70 

+0.8 

80 

+0.5 

90 

+0.8 

100 

+1.1 

This  correction  should  be  applied  algebraically,  as  follows:  At  a  temperature  of — 26°  the 
oomection  would  be  -f  0.8,  that  is,  the  thermometer  reads  too  low  0.8°  — 26.0-f  0.8= 
— ^25.2°.  At  — 8°  the  correction  is  — 0.3  or  the  reading  is  too  high  0.3,  hence  — 8.0 — 
0.3=  — a3°. 
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It  may  be  that  as  time  passes  the  indications  of  a  thermometer  change.  This  can  be 
best  determined  by  placing;  the  thermometer  in  melting  chipped  ice  or  snow  and  noting 
the  reading  at  32°.  If  it  is  different  from  that  on  the  correction  card,  that  difference 
should  be  applied  throughont'  the  scale.  For  example,  suppose  it  be  found  in  the  case 
given  above  that  the  thermometer  at  32°  reads  .6  too  high  instead  of  .4  (in  this  case) — 0.2** 
should  be  applied  algebraically  throughout  the  scale.  For  example,  at  —30°  the  coneo- 
tion  should  be  +  .8,  at  0°  —  .8,  &c. 

I  f  it  be  found  that  a  stem-grad  uated  thermometer  is  apparen  tly  reading  lower  than  before, 
then  a  more  careful  test  in  melting  ice  should  be  made,  as  it  ought  never  to  read  perma- 
nently lower,  though  heating  to  its  extreme  height  for  a  time  will  tend  to  depress  the 
reading.  The  test  in  melting  ice  need  not  be  made  more  than  once  each  year,  and  in  a 
very  old  thermometer  not  as  often  as  that.  A  thermometer  may  sometimes  be  fbnnd  in 
error  from  a  break  in  the  column  of  mercury  or  from  a  bubble  of  air  in  the  bulb. 

A  thermometer  to  be  in  the  best  condition  ought  not  to  have  its  column  broken  when 
held  with  bulb  uppermost.  To  remove  the  air  the  speck  in  the  bulb  should  be  first 
brought  to  the  junction  of  the  stem  and  bulb  by  jarring  the  latter  in  the  open  palm  of 
the  Imnd.  When  the  speck  is  at  the  junction,  prepare  ice  or  snow  or  cold  water  and  cool 
the  bulb  down,  then  invert  it,  and  all  the  mercury  will  run  to  the  other  end,  or  may  be 
made  to  do  so  by  a  gentle  jar.  Now  heat  the  bulb,  either  in  the  hand  or  at  a  long  dis- 
tance from  a  heated  surface,  being  carefhl  to  hold  the  stem  horizontal  or  inclined,  with 
the  bulb  end  up.  This  will  cause  the  mercury  to  rise  and  drive  the  air  before  it.  Care 
should  be  taken  never  to  heat  so  much  that  the  top  of  the  column  is  less  than  a  half-inch 
from  the  end  of  the  other,  as  otherwise  the  thermometer  may  be  broken.  If  now  the 
thermometer  is  held  vertically  the  two  columns  will  join,  or  may  be  made  to  do  so  by 
a  gentle  jar  in  the  open  palm  of  the  hand;  the  air  speck  will  be  in  the  tube,  but  the  mer- 
cury will  join  by  a  slender  thread  alongside  of  the  speck.  Now,  if  the  bulb  be  cooled, 
the  air  speck  will  remain  stationaiy,  but  the  mercury  will  flow  past  it  toward  the  bulb. 

By  repeating  the  process  the  speck  may  be  finally  driven  into  the  top  of  the  tube, 
where  it  will  do  no  harm.  In  cooling  off  the  thermometer  for  the  last  time  care  should 
be  taken  that  the  speck  in  the  column  be  at  a  point  before  inversion  which  is  above  the 
temperature  of  the  cooling  liquid,  otherwise  the  column  left  after  cooling  down  will  be 
so  short  that  it  cannot  be  driven  down  on  inversion.  If  it  be  found  impossible  to  get 
the  short  column  down  on  inversion  after  cooling,  it  may  be  easily  lengthened  by  jarring 
the  bulb  in  the  open  hand,  holding  the  bulb  down.  In  case  there  is  much  air  separating 
the  two  columns  it  will  be  found  impoSBible  to  unite  them  when  the  upper  oolnmn  is 
quite  short,  the  air-speck  being  so  large  that  the  thread  of  mercury  cannot  pass  it.  In 
such  case  it  may  be  necessary  to  heat  the  upper  part  of  the  tube,  where  there  is  no  mer- 
cury quite  hot  This  expands  the  air  and  brings  a  slight  pressure  to  bear  upon  the  top 
of  the  mercury.  If  the  thermometer  while  still  hot  1^  jarred  upon  the  open  hand  the 
columns  will  frequently  unite.  If  all  other  efforts  fail  take  the  tube  from  the  brass 
scale  and  gradually  Jieat  the  part  above  the  main  column  in  an  alcohol  flame,  by  run- 
ning it  back  and  forth  in  the  flame  and  twirling  it  continually  in  the  fingers,  in  order  to 
heat  it  uniformly. 

The  mercury  will  be  volatilized  and  scattered  along  the  bore.  Then  by  heating  np 
the  thermometer  the  main  colnmn  will  take  np  the  various  detached  portions.  Borne 
thermometers  are  provided  with  an  expansion  chamber  at  the  top  of  the  tube,  and  in 
such  case  it  is  only  necessary  to  heat  the  bulb  until  the  airspeck  has  been  driven  into 
the  chamber.  After  that,  by  holding  the  bulb  down,  on  cooling  it  will  be  found  that 
the  air  has  remained  behind  and  there  is  a  continuous  column  of  mercury.  In  the  Is^r 
kind  of  thermometer  it  will  frequently  be  found  that  a  portion  of  the  mercury  has  lodged  in 
the  chamber,  and  is  entirely  separated  from  the  col  umn  in  the  tube.  In  such  case  a  slight 
jar  will  sometimes  send  the  mercury  down.  If  this  does  not  avail,  then  the  bulb  should 
be  warmed  till  the  column  in  the  tube  reaches  the  mercury  in  the  chamber.  When  thia 
is  done,  after  cooling  it  will  be  found  that  the  column  is  perfect.  Sometimes  the  cham- 
ber becomes  completely  filled,  and  no  effort  can  dislodge  the  mercury.  In  such  case  it 
is  necessary  to  heat  the  chamber  in  an  alcohol  flame,  being  careful  to  turn  the  tnbe  in 
the  hand  in  order  to  apply  the  heat  uniformly.  In  a  short  time  the  mercury  will  be 
expanded  sufficiently  to  flow  down  the  tube  on  its  being  held  with  the  bulb  down. 

EBBOBS  OF  ALCOHOL  THERMOMETEBS. 

There  are  usually  ui^ed  alcohol  thermometers  for  determining  the  lowest  temperature 
of  the  night  These  are  susceptible  to  errors  which  often  seriously  affect  their  read- 
ings. This  thermometer  has  usually  for  its  liquid  alcohol,  in  which  there  floats  a  glass 
index,  which  is  carried  down  to  the  lowest  point  reached  during^  the  night  by  the 
capillary  action  of  the  end  of  the  column  and  left  there,  the  alcohol  passing  by  the 
index  as  the  temperature  rises  in  the  morning.     Owing  to  the  volatile  nature  of  the  fluid, 
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it  is  freqnenUy  evaporated  and  condensed  at  the  upper  part  of  the  tnhe,  thus  caoslBg  a 
too  low  reading.  In  transportation,  also,  the  column  is  often  broken  into  a  large  number 
of  parts.  To  unite  the  column,  pass  a  small  copper  wire  several  times  through  the  hole 
at  the  end  of  the  brass  scale,  thus  forming  a  loop.  To  this  tie  a  strong  string  a  foot  or  so 
long  and  rapidly  swing  the  thermometer  through  a  circle  the  radius  of  the  string;  con- 
tinue the  swinging  until  the  operation  is  complete.  Where  the  column  is  very  badly 
broken  it  may  be  reunited  by  heating  the  bulb  in  water,  gradually  made  hotter  by  ad- 
ding hot  water,  until  the  end  of  the  unbroken  column  reaches  the  expansion  chamber  at 
the  top;  if  now  the  bulb  is  gradually  cooled  with  the  tube  hold  vertically,  bulb  down,  it 
will  be  found  that  there  is  a  complete  column.  Another  error  sometimes  occurs  render- 
ing the  thermometer  unserviceable,  in  that  the  index  is  stopped  in  the  tube  by  some 
irregularity  in  the  bore.  If  this  occur  often  the  thermometer  will  have  to  be  returned 
to  the  maker. 

SENSITIVBKESS  OF  THERMOMffTEBS. 

A  series  of  careful  experiments  has  shown  that  a  cylindrical-bulb  thermometer  is 
much  more  sensitive  to  temperature  changes  than  one  having  a  spherical  bulb.  The 
difference  is  not  noticeable  in  the  determination  of  air  temperature,  but  in  the  case  of 
the  wet-balb  thermometer  (shortly  to  be  described)  it  is  a  matter  of  much  importance. 
To  those  supplying  themselves  with  instruments  it  is  suggested  that  it  will  be  import- 
ant to  order  cylindrical-bnlb  thermometers  for  dry  and  wet. 

WBT-DITLB  THEBMOMBTEB. 

This  is  precisely  like  the  dry  bulb,  except  that  it  has  a  piece  of  soft  muslin  tied  over 
it,  which  is  kept  constantly  moistened  with  rain  or  very  dean  water.  Observations  of 
the  wet  hulb  fbr  determining  the  humidity  are  attended  with  great  difficulty,  especially 
in  the  winter  season,  and  if  one  desires  to  make  them  the  most  careful  attention  should 
be  paid  to  the  following  ]x>ints:  It  is  not  advisable  to  attempt  such  observations  in  a 
window  shelter,  unless  there  is  some  means  of  artificial  ventilation.  This  may  be 
done  by  means  of  a  bellows  connected  with  a  rubber  tube,  which  is  carried  to  the 
wet  bulb;  the  bellows  should  be  fastened  to  the  bottom  of  the  shelter  and  should  be 
manipulated  by  a  cord  over  a  pulley  carried  into  the  room,  it  being  necessary  to  keep 
the  window  shut.  Another  convenient  form  of  ventilation  is  by  rapidly  rotating  the 
thermometer  either  on  a  horizontal  or  a  vertical  axis  by  means  of  suitable  cog-wheels. 
Another  simple  method  of  ventilation  may  be  arranged  with  a  &n,  movable  by  a  lever, 
extending  into  the  room  or  below  the  shelter  if  outdoors.  Experiment  has  shown  that 
a  fiiirly  open  shelter  (shortly  to  be  described)  will  give  entirely  satisfactory  results  if 
there  be  any  wind  stirring:  but  when  there  is  little  or  no  wind,  especially  with  the  tem- 
perature below  fVeezing,  it  will  be  necessary  to  wait  a  long  time  for  the  wet  bulb  to 
reach  its  lowest  reading,  say  twenty  to  thirty  minutes.  In  such  case,  artificial  ventila- 
tion is  a  great  convenience,  and,  if  no  other  is  available,  a  simple  {Mblm-leaf  fan  may  be 
used  in  any  except  a  window  shelter. 

The  following  process  will  enable  any  one  to  make  a  perfect-fitting  muslin  cover  to 
the  thermometer.  It  applies  particularly  to  the  cy  lindrical  bulb,  but  may  be  used  for  the 
spherical  also.  First  cut  the  muslin  in  rectangular  form  of  sufficient  size  to  lap  over  the 
bulb  about  one-eighth  or  three* sixteenths  inch,  then  wet  the  piece  and  apply  imme- 
diately to  the  bulb.  The  air  bubbles  may  readily  be  pressed  out,  and  there  will  be  a 
perfect  flt.  Take  a  short  thread  and  tie  the  muslin  above  the  bulb,  then  another  thread 
will  enable  one  to  draw  the  muslin  tight  by  first  making  a  loop  and  passing  it  over  the 
projecting  mnslin  at  the  lower  end  of  the  bulb  and  grtulually  drawing  the  muslin  to- 
getiber  with  the  loop.  A  fine  needle  and  thread  will  now  enable  one  to  catch  the  edge 
of  the  mnslin  so  that  it  can  never  be  shilted.  When  the  temperature  is  above  32^ 
moisture  may  be  drawn  to  the  bulb  hy  a  short  wick,  having  one  end  fastened  to  the  top 
of  the  muslin  and  the  other  dipping  in  a  reservoir  of  water.  When  the  temperature  is 
about  to  fall  below  32^  do  not  take  off  the  wick,  but  simply  remove  it  from  the  cup  and 
pass  its  end  up  behind  the  thermometer,  leaving  the  bulb  in  such  apositi(m  as  to  enable 
one  to  immerse  it  in  a  cup  of  water  kept  as  near  freezing  point  as  possible.  If  the  wick 
be  found  frozen  and  stiff  take  a  large  dish  of  luke-warm  water  and  thaw  out  the  wick, 
and  then  place  it  as  just  directed. 

In  very  windy  cold  weather  it  may  be  found  necessary  to  immerse  more  than  once  in 
order  to  obtain  a  coating  of  ice  that  will  not  be  evaporated  too  readily  or  before  the 
lowest  reading  has  been  reached.  If  a  wet  bulb  is  well  ventilated  the  lowest  reading 
oogfat  to  be  reached  in  a  few  minutes.  The  muslin  should  be  changed  whenever  it  geto 
brown,  once  in  two  months  or  so.  In  a  very  dry  time  it  will  be  found  that  the  wick  run- 
ning from  the  reservoir  of  water  to  the  muslin  ceases  to  act.  In  such  case  it  is  necessary 
to  raise  the  reservoir  in  its  clasp  until  the  wick  becomes  nearly  horizontal,  when  there 
will  be  no  further  difficulty.    There  is  no  danger  of  getting  too  much  water  on  the  wi^. 
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Regnaalt  found  entirely  satis&ctory  results  even  when  Uie  water  dripped  from  the  bulb. 
Great  care  should  be  exercised  in  keeping  the  bulb  wet  or  covered  with  ice;  a  little 
practice  will  enable  any  one  to  tell  at  a  glance  whether  the  bulb  is  wet  or  not,  though 
sometimes  it  may  be  necessary  to  touch  the  tip  of  the  muslin  with  the  finger  in  order 
to  make  sure  of  the  fact.  No  masses  of  ice  should  be  allowed  to  accumulate,  but  these 
should  be  melted  off.  If  ice  be  found  in  the  bulb  left  over  £rom  a  previous  observation, 
and  the  air  temperature  is  above  32^,  then  all  the  ice  must  be  carefhlly  melted  off  be- 
fore a  correct  reading  can  be  had. 

The  most  difficult  time  for  making  a  correct  observatioQ  of  the  wet  bulb  is  when  the 
temperature  is  j  ust  at  or  j  ust  below  freezing.  In  this  case  extreme  watchfulness  is  needed 
in  order  to  avoid  being  deceived  by  the  indications.  When  the  bulb  is  first  wet  the 
mercury  will  go  down  somewhat  rapidly,  if  the  air  be  rather  dry,  uhtil  it  may  reach  as 
low  as  27^,  when  very  suddenly  the  column  will  rise  with  rapidity,  and -will  stand  at 
exactly  32^.  The  error  of  a  thermometer  at  32^  may  be  accurately  determined  by  this 
observation.  The  second  descent  of  the  mercury  will  be  found  exceedingly  slow,  espe- 
cially at  the  start,  though  when  once  fairly  begun  the  column  will  fiill  quite  quickly. 
Reading  should  only  be  made  when  the  column  has  reached  its  lowest  point.  If  one 
has  artficial  ventilation  there  will  be  far  lees  difficulty.  In  this  case  it  is  neoesBary  to 
ventilate  only  half  a  minute  or  so,  then  read  and  ventilate,  and  so  continue  the  process 
tiJl  a  stationary  reading  has  been  obtained  or  the  column  begins  to  rise. 

MOISTURE  OF  THE  AIB. 

The  moisture  of  the  air  may  be  expressed  (1)  by  giving  its  amount  in  unit  of  volume 
and  (2)  by  the  ratio  between  the  above  amount  and  that  required  to  saturate  the  air  at 
the  existing  temperature.  It  is  upon  the  second  of  these  elements  that  our  sensations  ot 
dryness  and  moisture  chiefly  depend,  and  it  is  this  element  which  meteorologists  have 
agreed  to  denote  by  the  term  humidity;  or,  as  it  is  sometimes  called,  reUUive  kumidiiy. 
It  is  usually  expressed  as  a  percentage,  e.  g.^  if  the  amount  of  vapor  present  is  ^V  of  that 
required  for  saturation  the  relative  humidity  is  said  to  be  70  per  cent.  The  humidity 
of  the  air  may  be  regarded  as  the  weight  of  aqueous  vapor  in  a  given  quantity  of  air  ex- 
pressed as  a  percentage  of  the  weight  of  vapor  at  saturation,  which  would  occupy  the 
same  space,  at  the  air  temperature.  Since  aqueous  vapor  nearly  fulfills  Boyle's  law, 
this  humidity  may  be  considered  as  the  ratio  existing  between  the  tension  of  the  vapor 
present  in  the  air  with  the  tension  of  saturated  air  at  the  actual  temperature. 

DEW-POINT. 

The  observation  is  familiar  to  every  one  of  a  mist  forming  on  the  outside  of  a  glass  of 
cold  water.  The  density  of  this  mist  depends  largely  on  the  amount  of  moisture  in  the 
air.  It  is  formed  in  the  same  way  as  dew  at  night,  and  indicates  that  the  air  near  the 
surface  of  deposition  has  been  cooled  down  until  the  temperature  has  reached  the  point 
of  saturation,  when  immediately  moisture  or  dew  begins  to  deposit.  This  temperature 
is  called  the  dew-point.  If  the  cooling  is  produced  by  a  freezing  mixture  which  lowers 
the  temperature  of  the  side  of  the  vessel  belcw  the  freezing  ]x>int  the  deposition  is  in 
the  form  of  frozen  particles  or  frost.  An  approximate  prediction  of  frost  may  be  made 
in  the  evening  by  determining  the  dew-point;  as  this  remains  nearly  constant  all  night 
if  in  the  evening  of  a  clear  calm  night,  with  the  air  temperature  at  40^  or  even  45<^,  the 
dew-point  is  found  at  28^  to  30^  frost  may  be  expected,  especially  in  low  lands.  If  snch 
a  cooling  takes  place  in  a  mass  of  air  then  rain  or  snow  may  be  expected,  according  as 
the  dew-point  is  above  or  below  32^. 

HYGBOMETEBS. 

These  may  be  divided  into  four  general  classes:  (1)  Hygrometers  of  absorption,  or  hy- 
groscopes;  (2)  hygrometers  of  condensation,  or  dew-point  instruments;  (3)  hygrometers 
of  evi^ration,  or  dry  and  wet  bulb  thermometers;  (4)  chemical  hygrometers  for  directly 
determining  the  amount  of  moisture  in  a  given  volume  of  air. 

Hair  hygrometer. — ^The  most  important  of  the  first  class  enumerated  above  is  the  hair 
hygrometer,  which  consists  of  a  human  hair  from  which  all  oily  particles  have  been 
most  carefdUy  removed  and  afterward  so  attached  to  the  spindle  of  a  pointer  as  to  indicate 
changes  in  length.  This  organic  substance  has  the  property  of  lengthening  with  the  ad- 
dition of  moisture  and  one  carefully  prepared  may  be  considered  quite  constant  !n  its 
indications  for  a  time.  Such  a  hygrometer  rapidly  deteriorates,  however,  and  if  kept 
in  a  warm  room  will  often  take  a  set  and  give  entirely  erroneous  results.  To  obviate 
this  difficulty  a  hair  hygrometer  has  been  devised  which  may  be  readily  brought  in 
contact  with  saturated  air;  in  this  case  it  is  possible  to  ^t  a  reading  at  each  observa- 
tion, or  whenever  desired,  of  the  saturation  ]x>int  of  the  instrument.    This  instmment 
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has  the  merit  of  giving  the  relative  hamidity  at  a  glance,  and  also  of  being  much  easier 
toQse  than  the  dry  and  wet  bnlb  hygrometer  (the  psychrometer),  especially  with  a  tem- 
pemtore  below  32°.  It  is  almost  the  only  instrument  used  in  Russia  under  the  latter 
condition,  yet  itmnst  be  admitted  that  it  is  entirely  unreliable  for  accurate  results  and 
cannot  be  compared  with  a  ventilated  psychrometer.  It  should  be  noted  that  all  meth- 
ods of  determining  humidity  become  more  and  more  difficult  the  lower  the  temperature 
ialls  below  32^,  and  no  instrument  yet  devised  obviates  this  difficulty. 

Dew-point  inatrumetUs. — A  great  variety  of  instruments  have  been  devised  for  deter- 
mining directly  the  temperature  at  which  dew  or  frost  will  be  formed.  The  best  of 
these  is  Regnault's,  which  consists  of  a  cup  or  prismatic  box,  having  a  highly  polished 
&ce  and  so  arranged  as  to  permit  of  obtaining  a  very  low  temperature  by  the  evapora- 
tion of  a  volatile  liquid,  such  as  ether,  within  the  cup.  A  thermometer  is  inserted 
inside  of  the  liquid,  and  its  reading  at  the  moment  dew  appears  on  the  polished  exterior 
will  indicate  approximately  the  dew-point  temperature.  When  properly  observed  with 
a  dne  rejpEmi  to  many  intricate  points,  only  to  be  learned  by  experience,  this  instrument 
may  be  made  exceedingly  accurate.  The  most  difficult  matters  to  arrange  are:  (1) 
Proper  cleaning  of  the  surfiM».  (2)  Position  of  ingress  tube,  as  regards  the  thermome- 
ter. (3)  Avoidance  of  floating  vapors  in  the  air,  which  would  a&ect  the  plate.  (4) 
Proper  ventilation  of  the  surface,  &c.  The  instrument  needs  most  careful  manipula- 
tion, and  can  hardly  be  regarded  as  of  practical  use  in  making  every-day  observations 
in  meteorology.  It  is  most  difficult  to  observe  in  low  temperatures.  These  last  re- 
marks apply  still  more  forcibly  to  the  last  class  mentioned  above— chemical  hygrom- 
eters. 

DRY  AND  WET-BDLB  THSSMOMETEBS  OB  PSYCHROMETER. 

niis  instrument  was  first  used  by  Saussure,  and  is  the  most  practical  instrument  yet 
devised  for  obtaining  the  moisture  contents  of  the  air.  It  has  been  very  seriously  criti- 
dsed.  For  example,  R.  H.  Scott,  in  his  Elemetary  Meteorology,  p.  106,  says  of  it: 
'*  Close  to  and  below  the  freezing-point  the  dry  and  wet  bulb  hygrometer  fails. '  *  These 
criticisms  are  lai^ly  due  to  the  fact  that  obs^ations  have  been  tried  without  a  proper 
ventilation.  Experiment  has  repeatedly  shown  that  with  a  good  ventilation  the  psy- 
chrometer yields  entirely  satisfactory  results  and  is  a  most  important  a^unct  to  meteor- 
ological inquiry. 

THEORY  OP  TUB  PYSCHROMBTER. 

The  temperature  of  evaporation,  or  that  given  by  the  wet-bulb  thermometer,  has  a  cer- 
tain fixed  relation  to  the  dew-point  temperature,  and  having  determined  this  relation,  it 
becomes  a  simple  matter  to  pass  from  the  one  to  the  other.  Regnault  proposed  the  fol- 
lowing formnla  for  expressing  this  relation: 

in  which    x  =  the  vapor  tension  at  the  dew-point  temperature. 

/=  the  vapor  tension  at  the  wet-bulb  temperature,  in  saturated  air. 
^=a  constant  to  be  determined  by  experiment. 
(=air  temperature. 
i''=wet-bulb  temperature. 
p=aiT  pressure. 
By  a  long  series  of  experiments  with  a  Regnault's  hygrometer  and  sling  psychrometer 
(shortly  to  be  described)  the  value  of  A  was  determined  as  .00068.    Another  formnla 
has  been  determined  by  Professor  Ferrel  from  experiments  which  gives  nearly  identical 
results: 

ar^Z-.OOO  367  p  {t-V)  (l  +  J^t). 

Experiment  shows  that  there  is  no  difference  in  the  results  whether  the  bnlb  be 
covered  with  water  or  ice.  In  order  to  make  the  above  formula  available  for  practical 
use  it  is  necessary  to  prepare  tables  from  which  the  necessary  quantity  may  be  taken 
after  determining  i  and  i',  A  large  number  of  tables  have  been  devised  for  this  purpose, 
giving  the  vapor  tension,  absolute  humidity,  dew-point,  relative  humidity,  and  dimness. 
The  tables  in  this  book  are  so  arranged  that  all  the  above  quantities  may  be  obtained 
as  one  wishes.  It  has  been  decided  to  construct  the  table  so  that  the  dew-point  and  the 
relative  humidity  may  be  taken  from  it  at  a  glance.  The  dew-point  on  many  accounts 
is  the  most  important  element  a  fanner  desires,  and  moreover,  having  given  this,  the 
vMor  touiion  may  be  taken  from  the  same  table,  and  a  small  supplementary  table 
will  give,  the  absolute  humidity  or  grains  of  moisture  per  cubic  fbot.  The  so-called 
"diynesB  '*  of  tho  air  may  also  be  obtained  by  subtracting  the  dew-point  IVom  the  air 
temperature,  though  as  this  difference  gives  almost  precisely  the  same  result  as  the 
relative  hamidity  both  are  hardly  needed. 
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The  variation  of  the  dew-point  with  the  air-pressure  is  slight  up  to  2,000  feet,  and 
entirely  within  the  errors  of  observation,  yet  if  any  one  desires  to  apply  this  refinement 
it  can  be  done  by  the  use  of  tbo  supplementary  table.  Instructions  for  the  use  of  the 
tables  and  full  illustration  will  be  found  immediately  preoeeding  the  tables.    (See  p.  301. ) 

SELF-BEGISTEBING  THE&MOMETEBS. 

The  use  of  maximum  aud  minimum  thermometers  is  very  important,  as  it  enables  ns 
to  determine  not  only  the  highest  and  lowest  temperature  each  day,  but  the  mean  of 
these  two  temperatures  also  gives  nearly  (not  more  than  .2°  to  .4°  above)  the  monthly 
mean  temperature.  The  maximum  thermometer,  as  commonly  used  in  this  country, 
consists  of  an  ordinary  instrument  with  its  stem  constricted  near  the  bulb.  This  ther- 
mometer is  placed  in  a  position  slightly  inclined  toward  the  bulb;  while  the  constriction 
readily  allows  the  mercury  to  pass  with  a  rising  temperature,  yet  it  prevents  all  passage 
back  to  the  bulb.  The  end  of  the  column  then  indicates  the  highest  temperature  ex- 
perienced during  the  twenty-four  hours.  In  setting  this  thermometer  for  an  observa- 
tion it  should  be  allowed  to  hang  vertical,  when  a  single  stroke  from  the  pin  will  canae 
the  mercury  to  drop  into  the  bulb.  If  this  docs  not  occur  then  the  instrument  most  be 
grasped  at  its  point  of  suspension  and  twirled  rapidly.  Care  should  be  taken  to  see  that 
the  screw  holding  the  thermometer  ui)on  the  post  is  sufficiently  tight  to  prevent  the 
thermometer  striking  the  board  or  any  other  projection  near  it. 

The  minimum  thermometer  should  be  hung  nearly  horizontal  and  should  be  aet  by 
tipping  up  the  bulb  end  till  the  index  reaches  the  end  of  the  column.  The  end  of  the 
index  nearest  tho  end  of  the  alcohol  column  is  the  one  to  bo  read.  Care  must  be  taken 
not  to  bring  the  hand  near  the  bulbs  of  either  the  maximum  or  minimum  thermometeia 
in  setting  them.  A  comparison  between  the  end  of  the  oicohol  column  and  the  temper- 
ature of  the  dry-bulb  should  bo  made  at  the  end  of  each  month  and  entered  on  the 
record.  The  same  may  be  done  in  the  case  of  the  maximum;  that  is,  set  the  maximum 
and  then  compare,  or  else  read  both  maximum  and  dry-bulb  when  the  column  is  rising 
in  both  and  record  the  comparison. 

BEADIKO  INSTRUMENTS. 

In  reading  any  and  all  instruments,  whether  thermometers  or  barometers,  it  is  essen- 
tial to  bring  the  eye  so  that  the  line  £rom  the  eye  to  the  end  of  the  column  shall  be  hor- 
izontal. This  is  most  important  in  case  the  thermometer  is  graduated  only  on  the  brass 
scale  behind  the  tube,  as  a  little  variation  in  the  position  of  the  eye  above  or  below  the 
line  of  graduation  will  make  a  large  difference  in  the  reading.  A  little  care  shoald  be 
taken  in  the  reading  to  note  exactly  the  number  of  degrees  that  the  thermometer  indi- 
cates. It  has  been  found  that  frequently  errors  of  5^  creep  in  from  a  want  of  care  in  this 
respect.  A  little  practice  will  enable  any  one  to  split  the  degree  into  tenths;  i.  e.,  to 
re^urd  the  space  as  divided  into  ten  equal  parts  and  to  take  tho  nearest  tenth  th&t  the 
instrument  indicates  for  record. 

THEBMOMETEB  EXPOSURE. 

Suggestions  have  already  been  given  as  to  the  proper  place,  in  any  region,  where 
exposures  should  be  made  in  order  to  obtain  general  conditions  over  the  region.  Second 
in  importance  is  the  question  of  the  immediate  environment  of  tho  thermometer  which 
shall  be  most  likely  to  give  the  true  air  temperature.  This  question  has  been  most 
carefully  investigated,  and  the  following  suggestions  are  made'  for  the  guidance  of  all 
concerned: 

(1)  The  most  important  consideration  is  as  full  and  free  natural  ventilation  as  is  pos- 
sible. This  U  essential  even  if  an  artificial  ventilation  be  employed  for  the  dry  and  wet 
bulbs.  Since  the  maximum  and  minumnm  temperatures  are  necessarily  unventilated, 
the  shelter  itself  should  give  accurate  results  for  these. 

(2)  Provision  should  be  made  to  avoid  effects  of  direct  solar  radiation,  and  also  of  heat 
reflected  and  radiated  from  surrounding  objects. 

(3)  Kain  should  be  excluded  but  only,  as  far  as  possible,  in  connection  with  (1).  Dur- 
ing a  rain-storm  the  dry  and  wet  bull^  mast  necessarily  give  the  same  values,  the  air 
being  saturated;  hence  a  wetting  at  this  time  is  not  harmful. 

(4)  All  permanent  heating  effects  from  warm  walls,  chimneys,  &c.,  should  be  care- 
fully avoided. 

8LINO  PSYCHROMETER. 

For  values  of  dry  and  wet  bulb  temperatures  the  most  accurate  method  yet  devised 
consists  in  the  use  of  dry  and  wet  bulb  thermometers  fiutened  together  and  qnite  rapidly 
whirled  by  a  string  held  in  the  hand  or  by  means  of  a  himdle  specially  constructed.  Any 
one  may  very  readily  prepare  this  instrument.  The  thermomeiers  may  foe  fastened  back 
to  back  or  side  by  side,  the  wet  bulb  an  inch  or  so  lower  than  the  dry;  then  a  rather 
strong  wire  or  a  good  many  folds  of  a  thinner  one  should  be  passed  through  the  hole  nt 
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the  top  of  thB  smle,  and  to  thia  a  etont  cord  about  12  inches  long  should  he  lUaUiDed. 
i.  glon  finger  will  serve  to  protect  tbe  finger  while  whirling.  The  method  of  oas  is 
TOT  almpte.  First  wet  the  maalin  hy  itnineTsion  and  wait  abont  a  minute  till  the  net 
bulb  has  follen  Bomewhat  (thia  is  apeciitlly  necensar;  in  a  very  dry  air,  aa  otheTwLie  the 
mmlfai  may  become  dry  before  it  has  reached  its  lowest  reading),  then  whirl  the  ther- 
mometeiB  abont  6U  timea,  atop  and  read  the  wet  hulh,  then  whirl  20  times  and  agaio 
read.  If  tbe  temperatnre  of  tlie  wet  balb  has  not  changed  it  may  be  conaldeied  as  the 
comet  valneL  If  there  has  been  a  change  to  a  lower  reading  eoDtinne  the  alternate 
irMiliDg  and  leading  until  th^vret  bulb  reaches  ita  lowestreadingorone  slightly  higher 
than  the  one  previDoa.  The  lowest  reading  is  to  be  recorded.  A  velocity  of  12  feet  per 
MenodlsMn^e. 

Great  caraabonld  betaken  never  to  allow  the  muslin  to  become  dry  or  even  partly  so. 
Atnigbt  the  whirling  may  be  done  at  any  convenient  apot  where  there  U  a  good  veutila- 
tKai.  The  temperatare  should  be  taken  at  least  0  feet  above  sod  or  at  any  height  srcater 
than  that.  If  there  is  a  wind  blowing  the  observer  should  stand  to  the  leeward;  if  there 
b  no  wind,  in  cool  weather,  it  may  be  necEsaary  to  walk  abont  while  whirling  la  order  to 
VTWcomaany  possible  vitiation  lironi  the  heat  of  tbe  body.  When  the  sun  isshining,  in 
Ihod^tima,  tbetemperatareehoBld  be  taken  in  the  abode  of  a  small  object,  high  tree, 
OTevea  nmbrello,  but  not  in  tha  shade  of  a  wall  or  large  hooae.  Theaseof  thisinstm- 
mcnt  wben  tbe  wet  bnib  is  covered  with  ice  is  specially  satislactory.  The  lowest  read- 
ing at  aity  time  may  be  obtained  in  three  minatee,  while  with  a  rather  close  window 
■Wltrr.  wben  the  air  is  still,  it  will  reqnlre  a  delay  of  an  hour  for  even  an  approximate 
nine.     This  iostmmeDt  is  exclusively  nsed  in  at  least  one  European  barean. 

FIXED  anELTBR. 

Far  maximnm  and  minimum  readings,  and  for  use  of  those  obaervers  who  r^ard  the 
■ling  too  tionbleoome,  a  fixed  shelter  is  needed.     The  following  draw iuj^  and  specifica- 
'^- —  are  lor  a  shelter  adopted  by  the  Signal  Bemce  alter  seteral  years'  carefol  experi- 
with  diffnrent  fomu. 

Flo.  1, 
DESIGN    FOR    THERMOMETER   SHELTER. 


^la  uHumpaoylnf  dnwlnffS  give  ft  B:anBrftl  ideaof  tb«  conatructlon  of  tbe  hI 

The  tnme  to  t»  oubl«1.3|  f«et1oni[.3f«t  wide,  knd  a  r«e(  high.  ofS-inch  p 
h«H>«lltoia»qii»rolnchei.cfo«Mectlop.  The  topBiul  botlomrsiLi  t<.bii2b)'3ii 
tabsdoH,  of  Hve-elgbllM-lnEh  pine.  The  ronf  to  be  doiiblB,  of  tongue  »nd  an 
•kHe  leKled.iIopInK  8  Inohwfroni  front  to  rear,  with  0  liiohea  belworn  the  roof, 
ilglitln  Inoh,  Uie  outer  of  •even-alRbUw.li 
iMatk  fiT  tba  aide,  and  to  open  down  In  I 
^w,  at  Incbea  wide  and  one-quartar  Inob 
TbadManoe  from  e* nterlo  ocnier  to  be  11 

IT—  If  It  fir  Inrh  thick  nailed 

In  mads  to  four  psrla,  and  lo  bo  fi 
<aa  pkea  Iook  uid  blosed,  ho  aa  t 
htTO  a  frame  for  mippoftir-  •'■-  " 
«Md  to  long  atrip*  ecrtwei 


r  19  Inches  wide. 


be  rumlahed  wllU  (creiv*  tor  pulUns  lORL-llipr.  The  botlum  lo  bnve 
laatodlawoTdropplnEdown.  andabiitUinlohaldilup.  Inaids  to 
he  IhernioiDetcn.oanalMinsortwo  uprtRlil  nrlui.  IbvS  Indus  Rut. 
the  Tlubt  andlearallaufthe  IVame,  wtlli  a  eirip  I  bylj  Inches  between 
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It  will  be  noted  that  the  first  consideraUon  mentioaed  above  is  nearly  Ailfilled  is 
this  shelter.  The  rain  is  exdnded  in  all  cases  except  with  high  wiods  and  miste.  This 
shelter  should  be  exposed  npon  a  freegrass  plat  where  there  is  no  obstruction  to  the  wind, 
and  at  a  height  ofat  least  10  Teet  above  the  sod.  Aneiposnre  rrom  the  roof  or  a  bnild- 
ing  is  not  objectionable,  provided  a  platrorm  30  feet  Bqoare  be  flrat  laid  and  the  ehelter 
be  raised  8  feet  above  Uie  roof.  The  good  veatilation  of  a  roof  is  speciallj  valoablc 
An  expoenre  4  feet  above  sod, especiatl;  among  trees  or  where  there  is  very  little  natural 
ventilation,  is  objectionable  from  the  fact  that  under  snch  conditions  radiation  from  the 
sod  into  space  abnonnallj  cools  tbe  sod.  and  that  in  tnrn  cools  the  air  above  it.  This 
effect  is  specially  active  at  and  a  few  honrs  after  snnset.  The  expense  of  such  an  ex- 
posure as  that  Just  described  ma;  deter  many  observeis  from  adopting  it,  and  insnch 
case  the  following  snbetitnt«  is  snggested: 

WINtX>W   OR   WALL  eHELTEB. 

As  its  name  implies  this  may  be  used  from  the  inside  of  a  house  or  it  may  be  placed 
upon  a  wall  and  read  ttom  the  oataide;  in  either  case  the  protection  for  the  thennome- 
teiB  is  the  same  and  may  be  very  easily  prepared  by  anyone.  Ordinarily  a  wall — Which 
sbonld  invariably  be  one  looking  dne  north  or  only  a  few  degrees  to  the  east  <h'  west — 
will  give  too  low  temperature  by  day,  except  pnmibly  in  winter,  and  always  too  high 
temperature  by  night.  Tbe  leaaon  for  this  is  not  tKe  to  seek.  During  the  daytime  a 
lai^  wall  does  not  gain  the  temperature  of  tbe  free  air  but  is  nearly  always  below  it, 
while  the  reverse  istraeat  niftbt. 

These  conditions  are  specially  prominent  in  the  case  of  a  large  brick  or  stone  wall.     Tbe 
two  effects  above  may  bo  partly  counterbalanced  by  the  following  consideratioDS;  First, 
theeffect  of  the  coolness  of  tbe  wail  by  day  may  beo^et  by  beat  reflected  and  radiated 
from  other  walla  or  surroundings;  second,  the  warmth  at  night  may  be 
oflsetin  likemanner  by  radiation  tothesky.   Tbiswill  readily  snggmt 
a  form  of  eiponare  adopted  by  many,  one  very  easy  to  mana^  and 
having  the  least  expense  of  any.     Select  a  north  window,  preferably 
?  LI  of  an  unoccupied  room,  especially  in  wint«r.     Fasten  the  liliods 

open  at  right  angles  to  the  wall  of  the  houne  in  order  1o  shield  from 
the  effects  of  the  direct  solar  radiation  on  the  iiurtb  side  both  morn- 
ing and  evening.  Fasten  a  narrow  strip,  perhaps  3  inches  wide, 
across  tbe  window  outside  and  from  H  to  13  inches  from  tlie  window 
pane;  to  this  fasten  the  thermometers.  Some  ditHcolty  will  be  ex- 
perienced in  setting  the  maximum  thermometer  and  in  wetting  tbe 
wet  bulb  if  the  room  is  occupied,  as  the  heated  air  in  winter  «ill 
disarrange  the  readings  of  the  self-registering  thermomel«ra.  This 
may  be  partially  obv^ted  by  opening  the  upper  window  and  coo- 
dnctinjj;  all  operations  thningb  it.  In  this  case  the  heated  air  rises 
and  does  not  affect  the  readings.  If  there  is  no  wind,  or  if  the  wind 
is  south,  tbe  greatest  disadvantage  arising  from  this  exposure  will 
be  tbe  lack  of  ventilation  of  the  wet  bnlb.  This  may  be  partly 
obviated  by  working  a  Ion  hinged  near  the  wet  bulb  and  operated 
by  a  handle  in  the  room. 

PBESSOBB  or  THE  AIR. 

The  Toricellian  tube  fnmishee  the  means  of  measuring  the  amount 
of  the  atmospheric  pressure  at  any  moment;  and  this  preesnre  may 
be  expressed  by  the  height  «f  the  colnmn  of  mercury  which  it  sap- 
parts.  Sncb  an  instrument  is  called  a  baromtUr.  In  order  that  its 
iudications  may  be  accurate,  several  precantions  must  be  observed. 
In  the  flrst  place,  the  kind  of  liquid  nsed  in  different  barometers 
must  be  identical,  for  the  height  of  tbe  column  ntipported  naturally 
depends  upon  the  density  of  the  liqnid  employed,  and  if  this  variw 
the  observations  made  with  different  instruments  will  not  be  com- 

The  meicary  employed  sbonld  be  chemically  pure.    The  baro- 

„,  metric  tube  is  filled  nearly  full,  and  is  then  placed  upon  a  sloping 

ftimace  and  heated  until  the  mercnry  boils.     Tbe  object  of  thin 

_  process  is  to  expel  the  air  and  moisture  which  may  be  contained 

in  the  mcTcnrial  column,  and  which,  without  this  precaution,  would 

gradually  ascend  into  the  vacuumabove,  cause  a  downward  pressure  of  unknown  amount, 

and  prevent  tbe  mercnry  from  rising  bi  tbe  proper  height. 

The  next  step  is  to  fill  np  tbe  tnbe  with  pnre  mercury,  taking  care  not  to  iutrodnce 
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any  babble  of  air.  The  tube  is  tben  inverted  in  a  dstem,  likewise  containing  pore 
mefcniy  recently  boiled,  and  is  firmly  fixed  in  a  vertical  position.  This  is  a  nxed 
barometer,  and  in  order  to  ascertain  the  atmospheric  pressure  at  any  moment  it  is  only 
neceaeary  to  measure  the  height  of  the  top  of  the  column  of  mercury  above  the  sur&ce 
of  the  mercury  in  the  dstem.  For  this  purpose  an  ivory  point,  the  lower  extremity  of 
which  is  the  zero  of  the  scale,  is  fixed  to  the  frame-work  of  the  instrument,  on  the  upper 
portion  of  which  is  the  graduated  scale  and  vernier.  The  mercury  in  the  cistern  is 
broaght  in  contact  with  the  ivory  point  and  the  yemier  of  the  scale  is  adjusted  to  the 
top  of  the  column;  the  reading  of  the  scale  will  then  give  the  height  of  the  column  of 
mercury. 

Placing. — ^The  barometer  should  be  placed  in  a  room  of  a  temperature  as  uniform  as 
possible,  and  not  exposed  to  the  sun.  It  must  be  suspended  so  that  the  top  of  the 
column  will  be  at  tbB  height  of  the  eye,  near  a  window,  in  such  a  manner  as  to  be 
lighted  perfectly  without  exposure  either  to  the  direct  rays  of  the  sun  or  to  the  currents 
of  the  air  which  always  take  place  at  the  joinings  of  the  windows.  When  the  Imrome- 
ter  has  to  be  fixed  to  the  wall,  as  is  the  case  vnm  all  the  self-recording  and  some  other 
barometers,  care  must  be  taken  to  secure  the  tube  in  a  position  perfectly  vertical,  regu- 
lating it  by  the  plumb-line,  first  in  the  front,  then  at  the  sides,  at  least  in  two  vertical 
planes  catting  each  other  at  right  angles.  When  the  instrument  is  so  constructed  as  to 
take  its  equilibrium  itself,  as  the  Fortin  barometers  and  those  of  J.  Green,  it  is  enongh 
to  hang  it  on  a  strong  hook.  These  conditions  being  fulfilled,  the  rest  of  the  arrange- 
ment may  be  varied  according  to  the  nature  of  the  loodities.  For  the  Fortin  and  Green 
barometers  the  following  arrangement  is  convenient,  and  may  be  almost  eyeiywhere 
adopted.     (See  Fig.  2.) 

A  small  oblong  box  (a  6),  some  inches  longer  than  the  barometer,  and  a  little  broader 
than  its  dstem,  is  firmly  set  against  the  wall  {w  «/),  near  the  window,  in  sndi  a  man- 
ner as  to  open  in  a  direction  parallel  to  the  panes ;  at  the  summit  (a)  it  has  a  strong 
book  (h  A^),  which  extends  beyond  the  box  about  2  or  3  inches,  and  on  which  the 
barometer  is  suspended.  The  instrument  remains  generally  in  the  box,  which  is  closed 
by  a  morable  coyer,  and  which  protects  it  from  external  iiunries,  fh>m  dust,  and  flrom 
the  direct  radiation  of  warm  bodies,  or  the  currents  of  air  fh>m  the  window,  and  dimin- 
ishes the  effect  of  the  too  sudden  yariations  of  temperature.  When  it  is  to  be  observed, 
the  barometer  is  taken  by  the  upper  end  of  the  tube,  and  the  suspending  ring  is  made 
to  slide  towards  the  end  of  the  hook.  The  instrument  is  then  in  the  ihll  light  of  the 
window,  in  front  of  which  the  observer  places  himself;  the  summit  of  the  mercurial 
column,  as  weU  as  the  surface  of  the  mercury  in  the  cistern,  are  completely  lighted,  and 
the  reading  becomes  easy  and  certain.  Moreover,  the  slight  oscillating  movement  im- 
pressed on  the  instrument,  by  changing  its  place,  breaks  the  adherence  of  the  mercury 
to  the  glass,  and  thus  prepares  a  good  observation.  After  the  reading,  the  barometer  is 
again  slipped  gently  into  the  box,  and  this  is  closed. 

It  has  been  found  that  even  with  the  exercise  of  care  the  barometer  cistern  strikes 
against  the  box  when  it  is  pushed  in,  and  in  consequence  the  instrument  deteriorates 
quite  rapidly.  To  avoid  all  possibility  of  ii^jury  from  this  cause  it  is  only  necessary  to 
make  two  oblong  openings  in  the  back  of  the  box,  one  just  at  the  ivoiy  point  about  3 
inches  long,  and  the  other  at  the  vernier  some  8  inches  long,  and  place  in  these  plates 
of  glass.  If  now  the  barometer  box  be  suspended  vertically  in  a  north  window  it  will 
be  a  very  simple  matter,  to  make  readings  by  opening  the  box  and  adjusting  the  mercury 
to  the  ivory  point,  and  the  vernier  to  3ie  top  of  the  column,  without  moving  the  ba- 
rometer. 

Obmroatkm, — ^Note  the  degree  and  the  tenths  of  degrees  of  the  thermometer  attached  to 
the  instrument;  for  it  will  be  seen  that  the  heat  of  the  observer's  body  soon  makes  it  rise. 

Incline  the  instnunent  gently,  so  as  to  render  the  mercurial  column  ve^  movable; 
then,  idler  having  restored  it  to  rest,  strike  several  slight  blows  ui)on  the  casing,  in  sudi 
a  manner  as  to  impress  on  the  mercury  gentle  vibrations.  The  adherence  of  the  mer- 
coiy  to  the  glass  will  thus  be  destroyed,  and  the  column  will  take  its  true  equilibrium. 

Bring,  by  means  of  the  adjusting  screw  at  the  bottom,  the  surfiice  of  the  mercury  to 
the  zero  of  the  scale. 

In  the  barometers  with  an  ivory  ]x>int,  as  the  Fortin,  Newman,  and  Green  barometers, 
the  extremity  of  this  point  is  the  zero  of  the  scale,  which  must  be  brought  into  exact 
contact  with  the  sur&oe  of  the  mercury.  This  takes  place  when  the  point  coincides 
exactly  with  its  image  reflected  below  by  the  mercury.  This  method  is  very  good  when 
the  surfkce  of  the  mercury  is  perfectly  pure  and  brilliant.  It  is  genially  dimmed  by 
a  aHght  layer  of  oxide,  which  makes  &e  coincidence  of  the  point  with  its  image  uncer- 
tain. It  is  safer  to  judge  of  the  contact  in  a  different  numner.  From  the  moment  when 
the  point  does  more  than  touch  the  sur£EM)e,  it  forms  around  itself,  by  capillary  action,  a 
smidl  depression,  which,  breaking  the  direction  of  the  reflected  rays,  becomes  immedi- 
atdy  very  easy  to  discover.    It  S  enough,  then,  to  raise  the  mercury  so  as  slightly  to 
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immerse  the  point;  thon  to  lower  it  gradually  on  til  the  little  depreesion  diflappean.  If 
care  is  taken  to  make  a  good  light  fall  on  that  portion  of  the  mercary  which  is  under 
the  point,  and  to  use  the  aid  of  a  magnifier,  the  adjustment  of  ihQ  point  thus  made  be- 
comes not  only  easy,  hat  very  certain,  and  the  errors  to  which  we  are  liable  are  fdinost 
insensible,  for  they  do'  not  exceed  two  or  three  hondredtJis  of  a  millimeter,  or  a  tboa- 
sandth  of  an  inch. 

The  level  being  thns  ai^usted  to  the  zero  of  the  scale,  proceed  to  observe  the  hei^t 
of  the  sammit  of  the  column.  Take  hold  of  the  instrument  with  the  left  hand,  above 
the  attached  thermometer,  without  moving  it  from  the  vertical;  tap  it  gently  in  the 
neighborhood  of  the  top  of  the  column;  then,  by  moans  of  the  screw,  lower  the  slide 
which  carries  the  vernier,  until  the  plane  passing  through  the  two  lower  opposite  edges 
of  it  is  exactly  tangent  to  the  summit  of  the  meniscus — that  is,  ^he  convexity  which 
terminates  the  column.  This  is  the  case  when,  placing  the  eye  exactly  at  the  hei|i^t  of 
the  summit  of  the  column,  the  summit  of  the  column  is  seen  without  there  being  any 
trace  of  light  between  the  summit  and  the  edge  of  the  ring.  To  be  certain  that  the 
barometer  has  remained  quite  vertical  during  its  operation,  leave  it  to  itself,  and.  when 
it  is  at  rest,  look  again  to  see  whether  the  ring  has  remained  tangential  to  the  summit  of 
the  column.  If  it  has  not,  the  verticality  has  been  disturbed;  it  must  be  acUmted 
anew.  It  is  necessary,  at  the  same  time,  to  examine  if  the  adjustment  of  the  surface  of 
the  mercury  in  the  dstem  has  remained  the  same. 

Nothing  more,  then,  remains  than  to  read  the  instrument.  In  the  English  barome- 
ters the  inches  and  tenths  of  inches  are  read  directly  on  the  scale,  the  hundredths  and 
thousandths  on  the  vernier.  In  the  French  barometers,  with  the  metrical  scale,  the 
oentimetera  and  millimeters  are  read  on  the  scale,  and  the  fractions  of  millimeters  on  the 
vernier. 

THE  YEBNIEB. 

The  vernier  is  a  contrivance  for  measuring  firactional  portions  of  one  of  the  equal  spaces 
into  which  a  scale  or,  as  commonly  known,  a  limb  is  divided.  It  may  seem  a  little  diffi- 
cult at  first  to  learn  to  read  a  vernier,  but  cacefhl  attention  to  the  following  ooundera- 
tions  will  enable  any  one  to  read  the  most  complicated.  We  will  call  the  £ced  portion 
of  the  barometer,  which  is  divided  into  equal  parts,  l^e  scale,  and  the  part  which  moves 
upon  it  by  means  of  the  screw  and  ratchet,  the  vernier.  A  simple  inspection  will  indi- 
cate the  nature  of  the  spaces  or  equal  parts  of  the  scale.  In  the  common  barometer 
these  are  inches  and  tenths,  or  centimeters  and  millimeters.  Ordinarily  the  spaces  on 
the  whole  length  of  the  vernier  are  one  more  than  on  the  part  of  the  scale  which  it 
coven;  t.  e.,  if  the  vernier  has  ten  spaces  the  scale  has  nine  in  the  same  length.  De- 
termine the  value  of  the  smallest  space  on  the  scale  (in  the  common  Green  barometer 
this  is  one-tenth  inch),  divide  this  by  the  number  of  spaces  on  the  vernier,  and  we  get 
immediately  the  least  count  of  the  vernier.  We  have  then  the  fbllowing  rule:  The  least 
count  of  a  vernier  is  equal  to  one  of  the  spaces  of  the  scale  divided  by  the  number  of 
equal  parts  on  the  vernier. 

The  reading  of  the  instrument  depends  on  the  distance  from  the  zero  point  or  tho  be- 
ginning of  the  scale  to  the  zero  point  of  the  vernier.  If  we  take  a  vernier  and  make  its 
zero  point  coincide  with  one  of  the  divisions  on  the  scale  we  shall  find  the  second  line 
exactly  the  least  count  of  the  vernier  below  the  second  line  of  the  scale ;  or,  in  other  words, 
if  we  move  the  vernier  until  its  second  line  coincides  with  the  one  just  above  the  first 
line  on  the  scale,  just  referred  to,  we  shall  move  the  zero  just  the  least  count  above  its 
first  position.  In  the  same  way  the  zero  of  the  vernier  may  be  made  to  coincide  with 
other  divisions  on  the  limb,  and  the  distance  moved  will  depend  on  the  number  of  tibe 
line  on  the  vernier  above  ita  zero  which  is  coincident  with  the  line  on  the  scaler  We 
have  then  the  simple  rule  for  reading  a  vernier.  Read  the  scale  np  ttom.  its  aero,  or  in 
the  direction  in  which  the  figures  on  the  graduations  increase  up  to  that  line  of  the  ac$l% 
just  below  the  zero  of  the  vernier.  Call  this  the  reading  of  the  scale.  Find  the  num- 
ber of  the  line  on  the  vernier,  counting  the  first  line  above  the  zero  as  1,  which  coincides 
most  nearly  with  a  line  on  the  scale,  multiply  the  least  count  of  the  vernier  by  this 
number,  this  will  give  the  reading  on  the  vernier;  the  sum  of  these  two  readings  is  the 
reading  of  tho  instrument. 

These  two  rules  will  enable  any  one  to  read  the  most  complicated  vernier  though  be 
may  never  have  seen  it  before.    The  description  takes  more  time  than  the  actual  reading. 

The  observer  is  advised  to  test  his  ability  to  read  the  vernier  by  setting  it  at  various 
points  and  then  reading.  After  a  time  one  reads  the  vernier  naturally,  withont  being 
obli^»d  to  follow  any  fixed  rules.  It  will  seldom  occur  that  a  line  on  the  vernier  ex- 
actly coincides  with  one  on  the  scale,  and  after  a  little  practice  one  will  be  able  readily 
to  split  the  least  count;  fbr  example,  if  any  two  contiguous  lines  of  the  vernier  lie  bcK 
tween  and  eicactly  equidistant  from  two  on  the  scale,  the  least  count  will  be  exactly 
halved.  It  is  a  very  good  plan,  in  order  to  avoid  serious  mistakes,  at  first  to  estimate 
the  position  of  the  zero  line  of  the  vernier  on  the  scale,  this  will  give  the  approximate 
value  of  the  reading  and  will  check  the  reading  made  fiom  the  veoniier. 
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To  read  the  Temier,  we  most  look  oat  for  the  line  that  coiDcides  with  one  of  the  di 
▼isioiisorthe  scale.  The  number  of  this  division  of  the  vernier)  proceeding  from  zero, 
indicates  the  number  of  tenths  of  millimeters,  or  of  hundredths  of  an  inch,  which  must 
be  added  to  the  whole  number  given  by  the  scale.  If  none  of  the  divisions  of  the  scale 
coincides  exactly,  we  estimate  by  the  ^e,  in  decimals,  the  quantity  by  which  the  ver- 
nier must  be  lowered  to  obtain  a  coincidence,  and  this  is  added  to  the  fraction  already 
obtained.  This  will  be  hundredths  of  millimeters  in  the  metrical  barometer,  and  thou- 
sandths of  iDches  in  the  English  barometera. 

The  following  figures  will  serve  as  an  example;  the  instrument  is  an  English  barom- 
eter: 

In  Fig.  3  the  regulating  line,  which  is  th#  lower  edge  of  the  vernier  ring,  coincides 
exactly  with  the  line  of  thirty  inches  on  the  scale.  The  zero  and  the  tenth  division  of 
the  vernier  are  also  in  exact  coincidence;  that  is  to  sny,  there  is  no  fraction.  We  shidl 
read  then  30.000  inches. 

In  Fig.  4  the  regulating  line  does  not  fall  upon  any  of  the  divisions  of  the  scale,  but 
between  twenty-nine  inches  and  two-tenths  and  twenty- nine  inches  and  three- tenths  of 
an  inch.  There  is  then  a  fraction  which  must  be  read  on  the  vernier.  Seeking  which 
of  these  divisions  coincides  with  that  of  the  scale,  we  find  that  it  is  the  fifth;  we  shall 
write  then  29.250  inches. 
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Fig.  4. 


Fig.  5. 


In  Fig.  5  we  see  that  the  height  fidls  between  thirty  inches  and  thirty  inches  and  one- 
tenth;  no  line  of  the  vernier  also  coincides  exactly;  but  the  line  7  is  a  little  above,  the 
line  8  18  a  little  below,  one  of  the  lines  of  the  scale;  the  fraction  falls,  then,  between 
seven  and  ei^t  hundredths.  Estimating  in  tenths  the  distance  the  vernier  passes  over 
between  the  ooincidenoe  of  seven  and  that  of  eight,  the  tenths  of  a  hundredth,  or  the 
thonwndths  are  obtained.  In  the  latter  case  the  distance  above  seven  is  less  than  the 
half;  it  will  read  then,  30.073.  It  will  always  be  easy  to  judge  whether  the  top  ap- 
proaches nearer  the  upper  coincidence  than  the  lower  coincidence;  in  the  former  case  the 
fraction  is  greater  than  .005;  in  the  latter  it  is  smaller  than  .005.  The  error  which  will 
be  committed  in  this  estimate  will  remain  less  than  .005;  with  practice  and  a  little 
skill  it  will  hardly  ever  exceed  .002,  always  supposing  the  scale  is  well  graduated.  For 
this  reading,  as  well  as  for  the  others,  it  is  particularly  important  to  have  the  eye  exactly 
at  Uie  height  of  the  line  to  be  determined. 

Daring  the  whole  time  of  the  observation  of  the  barometer  the  observer  must  endeavor 
to  protect  it  as  much  as  possible  from  the  heat  which  radiates  from  his  body.  But  the 
best  way  is  to  learn  to  observe  rapidly.  All  the  operations  take  longer  to  describe  than 
to  execnte;  one  or  two  minutes,  if  the  instrument  be  in  place,  three  minutes,  if  it  is  to 
be  taken  firom  its  case  and  put  back  again,  are  sufficient  for  a  practiced  observer  to  make 
a  good  obaervation. 
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KTAMDABD  BABOUnlEB. 

nie  fbllowing  u  a  description  of  an  improved  standard  barometer. 

The  barometer  consiate  of  a  brass  labe  (Fig.  8)  teimi- 
uatiDg  at  top  in  a  ring  A,  for  snapension,  and  at  bottom 
in  a  Bonge  B,  to  which  the  seveial  parts  forming  the 
cistern  are  attached. 

The  npper  part  of  this  tabe  is  cut  throngh  bo  as  to 
expose  the  glaas  tube  and  mercoiial  colomn  within,  seen 
in  Fig.  7.  Attached  at  one  side  of  this  opening  a  a 
scale,  gradqfited  in  inches  and  parts ;  and  inside  this 
slides  a  abort  tube  C.  connected  to  a  rackwortc  arrange- 
nient,  moved  by  a  milled  head  D;  thissliding  tube  carriea 
a  vernier  in  contact  nith  the  scale,  which  reads  off  to  ^J^ 
(.002)  of  an  inch. 

In  the  middle  of  the  brass  tnbe  is  fixed  the  thermom- 
eter E,  the  bulb  of  which  being  externally  covered,  bnt 
inwardly  open,  and  nearly  in  contact  with  the  glass  tube, 
indicates  the  temperatare  of  tbe  mercnr?  in  the  barom- 
"  ST  tube,  not  that  of  the  external  air.    ThLi  central  poei- 

ta  of  the  thermometer  is  selected  that  the  mean  tem- 
peratare of  tbe  whole  coluinn  may  be  obtained,  a  matter 
of  importance,  os  the  temperature  of  the  Muometric 
column  must  be  taken  into  account  in  every  scientific 
apt^ication  of  its  observed  height. 

The  cistern  (Fig.  7)  is  made  up  of  a  glass  cylinder  P, 
which  al  Iowa  thsanrfaceof  the  mercuiy  g  to  be  seen,  and 
a  top  plate  G.  through  the  neck  of  which  tbe  barometer- 
)  tnbe  t  passee,  and  to  which  it  is  fastened  by  a  piece  of 
kid  leather,  making  a  strong  but  Sex ible  joint.  To  this 
plate,  alao,  is  attached  a  am^l  ivory  point  h,  tbe  extrem- 
ity of  which  marks  the  commencement  or  zero  of  the 
scale  above.  The  lower  part,  containing  the  meicory, 
in  which  the  end  of  the  barometer-tube  1  is  plunged,  is 
formed  of  two  parts  ij,  held  together  by  fonr  screws  and 
two  divided  rings  I  m,  in  the  manner  shown  in  Fignre 
7.  To  the  lower  pieoe  j  ia  fnstened  the  Qexible  bag 
N,  made  of  kid  leather,  famished  in  the  middle  with 
a  socket  t,  which  rests  on  the  end  of  the  adjusting  screw 
O.  Thfse  parta.  with  the  glaas  cylinder  F,  we  damped 
to  the  flange  B  by  means  of  fonr  long  screws  P  and  the 
ring  B;  on  the  ling  R  screws  tbe  cap  S,  which  covers 
the  lower  parte  of  the  cistern,  and  supports  at  the  end 
the  adjusting  screw  O.  G.  i,  j,  and  k.  are  of  boxwood; 
tbe  other  parts  of  brass  or  German  silver.  The  screw  O 
serves  to  adjust  the  mercury  to  the  ivory  point,  and  also, 
by  raising  the  bag,  so  as  to  completely  fill  the  ciatem  and 
tnbe  with  mercnty,  to  put  the  institiment  in  craidition 
Fio.  e.  for  transportation. 


i 
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COBBECTION  OF  BABOMBTBIC  OBSBBVATIONS. 

Corrections  must  be  applied  to  all  barometer  readings  in  order  to  bring  the  indications 
of  different  instraments  into  harmony  with  each  other  before  they  can  be  naed  for  acien- 
tific  parposes.  Some  of  these  corrections  have  reference  to  the  special  instmmen^  while 
others  are  applied  to  the  reading  of  any  instrument  taken  under  the  same  conditiona. 
The  corrections  of  the  former  class  are  two  in  number: 

I.  Instrumental  error. 
II.  Capillarity. 

Those  of  the  latter  class  are  also  two: 

III.  Temperature. 

IV.  Altitude  above  sea-level. 

I.  Correction  for  instrumental  error.  This  is  applied  according  to  the  error  discovered 
in  the  individual  instrument  when  compared  with  the  standard.  It  ia  either  additive 
(-f )  if  the  barometer  reads  too  low,  or  subtractive  ( — )  if  it  reads  too  high. 

I I.  Correction  for  capillarity.  The  indications  of  barometers  are  affected  by  the  capil- 
lary action  between  the  glass  tube  and  the  mercury,  the  effect  of  which  ia  constantly  to 
depress  the  mercury  by  a  certain  quantity  nearly  inversely  proportional  to  the  diameter 
of  the  tube. 

The  correction,  therefore,  is  always  additive. 

This  depression  is  greater  in  tubes  in  which  the  mercuiy  has  not  been  boiled  than  in 
those  which  have  been  subjected  to  this  process. 

All  barometers  of  the  Signal  Service  allow  for  this  by  depressing  the  scale  in  each 
barometer  just  sufficient  to  offset  the  capillary  action. 

The  certificates  furnished  from  the  Chief  Signal  Office  for  all  barometers  verified  there 
give  the  results  of  direct  readings  of  the  column  at  different  heights,  and  so  include  the 
corrections  above  mentioned,  in  so  fai'  as  any  of  them  are  applicable  to  the  special  ba- 
rometer under  consideration. 

Correction  for  V  mpercUurCy  or  reduction  to  32^  F, — All  bodies  are  affected  in  their  di- 
mensions by  heat;  with  few  exceptions  they  expand  when  their  temperature  rises  and 
contract  when  it  falls,  and  it  is  therefore  necessary,  in  taking  any  accurate  measure  of 
the  length  of  any  object,  to  know  at  what  tomperatfire  the  measure  was  made,  in  order 
that  we  may  know  what  the  length  would  have  been  at  some  definite  temperature, 
which  is  taken  as  the  standard  temperature.  In  the  case  of  barometers  this  standard 
temperature  is  32°,  and  accordingly  when  the  barometer  is  at  a  temperature  below  2^, 
considering  only  the  mercurial  column,  the  correction  is  additive  (+ },  and  when  it  is 
above  32®  it  is  subtractive  ( — ). 

If  the  standard  temperature  for  the  brass  scale  were  the  same  as  that  used  for  mercury, 
the  sign  of  this  correction  would  change  from  -(-to  —  at  32®,  but  the  temperature  of  the 
scale  is  regarded  as  62®;  hence  the  sign  changes  at  29®  instead  of  32®.  Many  European 
meteorologists  consider  the  scale  to  l^  at  a  temperature  of  32®,  and  in  this  case  the  sign 
changes  at  that  temperature. 

The  temperature  of  the  barometer  is  given  by  the  attached  thermometer,  the  bolb  of 
which  is  so  placed  as  to  give  as  accurately  as  poseible  the  true  temperature  of  the  actual 
column  of  mercury. 

The  pressure  is  given  in  the  table  for  each  half  inch  from  24  to  31  inches,  as  of  course 
the  correction  depends  on  the  length  of  the  column  of  which  the  temperature  is  given  by 
the  attached  thermometer. 

In  consequence  of  the  great  risk  of  the  heat  of  the  observer's  person  affecting  the  ther- 
mometer attached  to  the  instrument  during  the  process  of  taking  a  reading  of  the  ba- 
rometer, the  attached  thermometer  is  always  to  be  read  first  of  all,  before  the  reading  of 
the  barometrical  column  is  made. 

The  teble  at  the  end  of  these  instructions  contains  the  correction  to  be  applied  to  the 
readings  of  barometers  mounted  in  hrass  frames,  in  order  to  reduce  them  to  the  normal 
temperature,  32®.  It  has  been  computed  from  the  following  formula  given  by  Scha- 
macher — 

,m(«— 32)  — «(ee2) 
Correction  =  — V    ^  '        ^      ' 


l-hm(«— 32) 
in  which 

A=reading  of  the  barometer, 
(=temperatnre  of  attached  thermometer, 

m==expansion  of  mercury  for  1®  F.,  taken  as  .0001001  of  its  length  at  32^, 
«=expansion  of  the  substance  of  which  the  scale  is  made;  for  brass  «  is  taken  as 
.00001041  of  its  length  (h)  at  the  stondard  temperature  for  the  soJe,  viz, 
62®  F. 
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OOBBECmON  FOE  ALTITUDE  OB  BEDUCTION  TO  SEA  LEVEL. 

As  we  ascend  in  the  atmosphere  the  air  presanre  gradually  diminishes.  At  the  height 
of  Pike's  Peak,  14,134  feet  above  sea  level,  the  mean  pressare  is  ahoat  17.8  inches,  at  sea 
level  it  being  30. 0  inches.  In  order  then  to  make  barometer  readings  comparable  at  dif- 
ferent stations  it  is  i^jecessary  to  reduce  them  to  a  common  plane.  This  has  been  as- 
sumed at  sea  level.  This  redaction  depends  upon  the  temperature  of  tho  outside  air 
as  well  as  the  height  of  the  station.  It  is  important  that  each  observer  obtain  as  accu- 
rately as  possible  the  elevation  of  his  barometer,  first,  above  a  fixed  point  near  its  place 
of  suspension;  second,  the  elevation  of  the  above  fixed  point  above  some  plane,  such  as 
a  railroad  track  at  station,  bench-mark  on  canal,  level  of  the  great  lakes,  or  zero  of 
river  gauge;  and,  third,  the  elevation  of  such  plane  above  sea  level.  The  sum  of  these 
three  elevations  will  give  the  elevation  of  the  barometer  above  sea  level.  If  it  is  found 
impossible  to  get  the  correct  elevation  in  this  way,  an  approximate  value  may  be  com- 
puted by  means  of  barometric  observations  at  the  station  compared  with  those  made 
at  the  same  time  at  a  neighboring  station  the  elevation  of  which  is  already  known.  As 
a  general  thing,  however,  it  will  be  found  feasible  to  obtain  the  elevation  from  a  rail- 
road track  near  the  station.  Table  £  at  the  end  of  these  instructions  will  give  the 
redaction  for  barometer  readings  at  stations  up  to  1,500  feet;  for  greater  heights  a  special 
table  will  be  needed.    This  may  be  computed  from  the  following  formula: 

L0R»  =/-( 60159  (l+i±^^=«^)    (l+00268coe2j)    (l+PfJ^\)] 
y    ■'      \  \^900'\  I    \    '^  20886801/  I 

1. 

From  a  table  of  common  logarithms,  the  natural  number  corresponding  to  log      is 

Or 

found;  or-=n,  and  A=n  y. 

In  this  formula — 
A  and  A^=:barometer  reduced  to  32^  F.,  at  the  lower  and  upper  stations  respect- 
ively, 
i  and  t^=the  temperaturo  of  the  air  at  the  respective  stations, 
/==elevation  of  upper  station  in  feet, 
^=latitude  of  the  place. 

SUBSTITUTES  FOB  MEBCUBIAL  BABOMETEBS. 

Aneroids  and  metallic  barometers  aro  useful  substitutes  for  the  mercurial  barometer. 

The  aneroid  is  an  instrument  which  has  come  into  extensive  use,  owing  to  its  con- 
venient size  and  portability.  These  recommendations  have  at  once  secured  its  very  gen- 
eral adoption. 

In  the  aneroid,  atmospherical  pressure  is  measured  by  its  efiect  in  altering  the  shape 
of  a  small,  hermetically  sealed,  metallic  box,  Arom  which  almost  all  the  air  has  been 
wi^drawn,  and  which  is  kept  from  collapsing  by  a  spring.  The  top  of  the  box  is  cor- 
rugated. 

When  the  atmospherical  pressure  rises  above  the  amount  which  was  recorded  when 
the  instrument  was  made,  the  top  is  forced  inwards,  and  vice  rersff,  when  pressure  falls 
below  ^lat  amount,  the  top  is  pulled  outwards  by  tho  spring.  These  motions  are  trans- 
ferred by  a  system  of  levers  and  springs  to  a  hand  which  moves  on  a  dial  like  that  of  a 
wheel  t^rometer. 

The  instrument  must  be  graduated  experimentally,  as  it  cannot  measure  pressure  ab- 
solutely, but  affords  indications  relatively  to  a  mercurial  barometer  (its  sensibility  de- 
pending inter  aXia  on  the  quality  of  the  metal  of  which  the  box  is  mode). 

The  principle  of  the  metallic  (Bourdon's)  barometer  is  somewhat  similar  to  that  of 
the  aneroid. 

Aneroids  are  very  sensitive,  but  unfortunately  they  do  not  preserve  their  accuracy. 
If  a  table  of  corrections  be  determined  for  an  -aneroid,  it  will  be  found  that  after  a  time 
it  has  undergone  some  change,  and  that  the  values  of  the  corrections  will  require  alter- 
ation, 80  that  recomparison  with  a  standard  barometer  will  be  necessary.  In  every  case 
of  such  comparison  the  readings  of  the  merourial  barometer  should  be  reduced  to  32°, 
and  standard  gravity  at  latitude  45°. 

A  most  serious  objection  to  the  scientific  utility  of  these  instruments  is  their  liability 
to  injury,  owing  to  rust  or  to  the  alteration  of  force  in  the  springs  used  in  their  con- 
stmction.  However,  for  the  reasons  above  stated,  the  aneroid  is  especially  suitable  for 
fishermen,  pilots,  or  sea-faring  persons  employed  in  boats  or  small  coasting  vessels,  in 
which  there  is  not  space  to  suspend  a  barometer;  and,  of  course,  all  that  is  stated  re- 
garding the  barometer  as  a  weather  indicator,  applies  to  the  aneroid  so  far  as  a  single 
observer  is  concerned.  For  concerted  observations  accurate  mercurial  barometers  are  indis- 
penaable. 

19  sia 
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FBDCIPITAIIOK. 

a  Knowledge  of  the  rainand  snoir  lall  of  any  locality  isof  great  imporbiDce  to  the  brmer, 
and  each  one  shonld  have  a  ism-giiuge.  By  its  use  the  gardener  will  be  gnided  in  deter- 
mirung  the  amoaat  of  moisture  needed  by  his  plamts.  The  health  and  incicaae  of  do- 
mestic animals,  the  valne  of  the  ciops,  as  well  oh  the  lubors  of  the  former,  are  dependciit 
on  the  excess  or  d^ciency  of  rain.  Statiiitice  of  rainfall  are  very  freqnently  oillad  for 
ID  coQQection  witji  crop  prodaction,  sanitary  arrangementa  in  any  town,  and  engiaeet 
operations,  especially  in  the  line  of  water  supply.  The  hydranlic  enfcineer  mnat  deter- 
mine the  rainlkll  io  order  to  proride  against  floods  in  rivers  and  dronghts  on  land.  The 
observatioQ  of  tain  is  one  of  the  simpleat  imaginable,  thongboneof  3ie  most  difficult  to 
make  an  estimate  on.  Some  obeervera  bare  seat  in  an  eetimate  of  II)  inches  in  n  single 
storm;  thiais  impoBsibleexcept  in  very  rare  caeesofclondburstn.  NonfimafMof  rain&ll 
shonld  ever  be  recotded,  bat  if  an  observer  has  no  means  of  measuring  rain,  the  reooid 
shoald  be  light  (It.),  heavy  (hy.),  or  very  heavy  (v.  hy,).  If  one  has  no  reffnlar  (page, 
a  pail  with  nearly  vertical  aidce,  ik  tnb,  or  a  simple  tomato  can  shoald  be  naed.  An  or- 
dinary foot-role  or  a  yard-atlck  will  meoHiue  the  depth  of  rain  after  it  haa  been  caught. 
The  fallowing  is  a  description  of  the  rain-gauge  used  by  the  Signal  Service.  In  the  la- 
test pattern  ^opted  the  edge  of  the  receiver  is  very  carefully  tnroed  from  brass  and  the 
cylindrical  reservoir  la  of  drawn  brass  tnbing,  which  makes  the  icange  very  accnnte. 

BAHr-OAL'OE. 
The  raiu-gange  adopted  for  Signal  Service  atatious  consists  of  a  formel-shaped  receiver, 
snrmounted  by  a  cylinder  1}  inches  in  length  and  8  inches  in  diameter.  Tbe  fbnnel  is 
placed  in  a  cylindrical  reservoir  3.63  inches  in  diameter  and  20  inches  in  height.  The 
area  of  the  cross-section  of  the  reservoir  is  to  that  of  the  receiver  as  one  to  ten,  or  1  inch 
of  rain  falling  in  the  receiver  corresponds  with  10  inches  of  water  in  thegaage.  The 
amount  of  rainfall  collected  in  the  gauge  is  measured  by  means  of  a  gradnatMl  lod  on 
which  are  marked  inches  and  tenths  of  inches ;  1  inch  (10  spaces)  on  the  rod  oorresponds 
toU.l  [O.IU)  of  an  inch  of  rain,  and  0.1  of  an  inch  (1  space]  on  the  rod  to  0.01  of  an  inch 
of  rain.  To  provide  for  very  heavy  raiufallB  the  gnage  is  plaoed  within  an  onter  galvan- 
ized iron  cylinder  6  inches  in  diameUsr  and  2.'ij  inches  in  height,  andan  opening  is  nude 
in  the  top  of  tbe  small  cylinder  of  the  g^ugeat  the  height  of  20  inches.  The  gange  will 
then  receive  2  iuches  (200  spaces,  or  20  lineal  inches  on  the  rod)  of  rainfall,  and  when 
more  than  this  foils  the  excess  will  Bow  over  into  the  attached  cylinder.  To  Baoertain 
theamonnt  of  rain  when  itis  iu  excess  of  2  inches,  Srst  note  the  2  inches  in  the  small 
cylinder,  then  empty  it,  and  ponr  into  it  the  water  In  the  onter  cylinder;  measure  the 
amonnt,  as  already  directed,  add  it  to  tbe  2  inches  poured  from  the  small  cylinder,  and 
tbo  sniu  will  lie  the  total  amount  of  rain&IL 

BIQNAL  SEBTICK  BAIM-OAUaK. 
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In  measuring  the  rainfall,  as  the  inside  reservoir  has  one-tenth  the  area  of  the  receiver, 
the  number  of  inches  of  water  should  be  counted  as  tenths.  Sometimes  the  measuring 
stick  becomes  slightly  oily  and  in  consequence  the  line  of  water  will  not  be  clearly  marked ; 
in  snch  case  draw  the  slick  through  the  hand  once  or  twice,  and  when  again  dipped  in 
the  water  there  will  be  found  a  very  dear  and  well  defined  line  of  demarkation. 

In  many  cases  observers  have  had  a  gauge,  similar  to  the  above  in  size  and  shape, 
made  from  tin  by  a  tinsmith,  and  afterward  painted.    Care  should  be  taken  in  exposing 
the  gange  to  have  it  only  1  to  2  feet  above  a  level  plane,  and  at  least  the  distance  of 
twice  the  height  of  an  object  from  it. 

8N0W. 

In  measuring  snow  the  best  way  in  many  cases  is  to  take  the  outside  overflow  attach- 
ment and  press  it,  month  down,  into  new-fallen  snow  where  it  has  not  drifted,  then  by 
passing  a  thin  shingle  at  the  bottom  of  the  snow  a  cylinder  of  it,  the  size  of  the  over- 
flow, may  be  taken  up,  melted,  and  measuied  as  melted  snow.  In  melting  snow,  the  best 
way  is  to  press  the  bottom  of  the  gauge  into  a  pail  of  rather  hot  water,  and  keeping  it 
thm  till  the  snow  has  entirely  mdted.  Care  should  be  taken  in  all  cases  to  enter  the 
amonnt  of  snow  unmelted  in  its  appropriate  column.  The  above  method  of  obtaining 
melted  snow  is  quite  tedious,  and  the  following  will  do  nearly  as  well  and  even  better 
|f  there  is  much  drifting:  Select  a  level  plane  of  some  extent  and  carefully  measure  the 
depth  of  freshly-fallen  snow  in  at  least  three  places  where  it  has  not  drifted.  If  the 
three  measurements  nearly  agree  their  mean  will  give  the  snowfall,  and  one-eleveuth 
or  one-tenth,  according  as  the  snow  is  light  or  heavy,  will  give  an  approximatd  value 
fin*  the  melted  snow.  If  snow  heavier  than  10  inches  to  the  inch  of  water  falls  it  can 
almost  invariably  be  measured  in  the  rain-gauge  as  it  must  be  almost  melting,  or  at 
least  not  easily  blown  out  of  the  gauge. 

Most  difficulty  will  be  experienced  in  noting  precipitation  when  rain  changes  to  snow 
or  viceverBo,  In  the  flrst  case  care  should  be  taken  to  measure  the  rain  and  snow  in  the 
gauge  as  soon  as  it  is  found  that  the  snow  is  being  blown  out  or  has  filled  the  receiver, 
and  after  that  only  the  snow  should  be  measured,  being  caref\il  not  to  measure  any  of 
the  snow  twice.  The  same  precautions  are  needed  when  the  reverse  takes  place,  namely, 
SBiow  turning  to  rain.  This  is  a  very  difficult  matter  to  give  rigid  rules  upon,  and  each 
observer  must  depend  largely  upon  his  judgment  in  each  individual  case.  The  fall  of 
rain  or  snow  should  be  measured  at  the  end  of  the  storm,  and  a  careful  note  of  time 
should  be  made  of  the  beginning  axkd  ending  of  the  rain.  In  many  cases  it  would  be 
Tery  interesting  to  have  the  time  of  beginning  and  ending  of  the  heaviest  rain. 

AFPABATU8  EMPLOYED    FOB   BSQISTEBINO    THE  DIBECTION,   PBBSSUBB,   AND  VELOC- 
ITY OF  THE  WIND. 

T%e  vane, — The  instrument  by  which  the  wind's  direction  is  most  generally  noted  is 
the  vane,  or  weather-cock,  and  all  that  need  be  said  of  it  here  is  that  the  points  north, 
east,  south,  and  west,  usually  attadied  to  it,  should  indicate  the  true  and  not  the  mag- 
neiie  directions,  and  that  care  should  be  taken  to  prevent  its  setting  fe^st.  Very  com- 
plicated instruments  are  required  for  ascertaining  the  pressure  and  velocity  of  the  wind, 
and  these  are  called  anemometers. 

Placing. — The  windrvane  should  be  set  in  a  place  as  free  and  open  as  ])ossible,  away 
from  every  obstacle,  and  especially  from  high  buildings.  It  should  exceed  in  elevation 
by  at  least  8  or  10  feet  the  neighboring  objects. 

As  a  flat  vane  is  always  in  a  neutral  line,  an  accurate  and  sensitive  one  is  made  by 
fastening  two  plates  together  at  an  angle  of  about  10  degrees,  forming  a  long  wedge. 
Thus, 

Fio.  10. 


The  longer  the  vane  the  shorter  the  pulsations,  and  t}ie  steadier  the  action  will  be.  A 
small-sized  vane  may  be  10  or  12  inches  wide  and  4  feet  long. 

Observation. — ^The  observation  of  this  instrument  demands  some  care.  In  winds  of 
considerable  strength  the  vane  is  never  at  rest  or  fixed  in  the  same  direction;  it  oscil- 
lates incessantly,  and  its  oscillations  increase  in  amplitude  with  certain  winds,  and  with 
the  violence  of  the  wind.  We  must  then  note  the  mean  direction  between  the  extremes. 
When  the  wind  is  very  feeble  perhaps  it  may  not  have  sufficient  force  to  set  the  vane  in 
motion;  in  this  case,  as  when  the  air  is  calm,  great  mistakes  might  be  made  by  register- 
ing the  direction  marked  by  the  index,  for  its  position  indicates  not  the  direction  of  the 
existing  wind  but  that  of  the  last  wind  that  had  the  power  to  set  the  instrument  in  mo- 
tion.   When  the  index  is  immovable  and  there  is  no  oscillation  we  must  give  up  its  indi- 
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cations  and  refer  to  the  movement  of  light  bodies,  as  that  of  the  leaves  of  trees  and  the 
smoke  of  chimneys,  to  determine  the  direction  of  these  feeble  currents  of  air.  Daring 
the  night  the  direction  of  the  wind  may  be  easily  ascertained  by  raising  the  hand  in  the 
air  with  one  finger  wet.  The  least  motion  in  the  air  increases  evaporation,  and  a  sensa- 
tion of  cold  is  experienced  on  the  side  of  the  finger  torned  towards  the  wind. 

The  direction  of  the  wind  must  be  noted,  following  the  eight  principal  points  of  the 
compass— north,  iiortheast,  east,  southeast,  south,  southwest,  west,  and  northwest. 

The  lower  or  surface  wind  often  has  a  different  direction  £rom  that  which  prevails  in 
the  upper  regions  of  the  atmosphere,  and  this  is  generally  the  case  when  the  wind  turns 
and  the  weather  is  going  to  change,  also  during  storms  and  great  atmospheric  move- 
ments. 

The  manner  in  which  the  wind  turns,  or  rather  the  order  in  which  the  winds  succeed 
on^  another  in  the  course  of  the  day,  must  be  watched  very  carefully.  It  will  be  seen 
that  they  commonly  follow  in  regular  order;  they  pass  firom  the  east  by  the  souUi  to  the 
west,  and  from  the  west  by  the  north  to  the  east.  Nevertheless,  they  sometimes  go  back 
in  the  opposite  direction,  particularly  during  storms.  A  little  memorandum,  summing 
up  in  a  ffvr  words  at  the  end  of  each  day  this  course  of  the  wind,  together  with  t£e  hours 
of  the  wind^s  changes,  is  very  v^uable.     It  may  be  entered  in  the  column  of  remarks. 

The  general  appearance  of  the  vane  in  use  in  the  Signal  Service  and  the  location  of 
the  several  parts  are  shown  in  Fig.  10.  The  iron  straps  which  unite  the  two  parts  of  the 
foot-block  must  be  taken  off  and  the  block  separated  before  raising  the  vane,  in  order  to 
put  the  iron  socket  holding  it  in  proper  position.  Ailer  the  vane  is  up  the  pieces  must 
be  fastened  firmly  together  again  by  these  straps. 

VELOCITY  OF  THE  WIND. 

The  instrument  generally  used  for  determining  the  velocity  of  the  wind  is  Robinson^s 
anemometer,  which  consists  of  four  hollow  hemispherical  cni>s  mounted  upon  arms  at 
right  angles  to  each  other,  with  the  planes  of  their  faces  vertical  and  facing  the  same  way 
around  the  circumference.  These  are  placed  upon  a  vertical  axis,  which  has  at  its  lower 
extremity  an  endless  screw.  The  axis  is  supported  so  as  to  turn  with  as  little  friction  as 
possible.  The  endless  screw  is  placed  in  gear  with  a  wheel  which  moves  the  two  dials, 
which  register  the  number  of  revolutions  of  the  cups. 

It  has  been  proven,  both  by  theory  and  experiment,  that  the  center  of  any  one  of  the 
cups  so  mounted  and  set  in  motion  by  the  wind  revolves  with  one- third  of  the  wind's 
velocity.  If.  therefore,  the  diametrical  distance  between  thecenteisof  the  cups  be  1 
foot,  the  circle  described  by  the  centers  in  one  revolution  is  3.1416  feet,  and  the  velocity 
of  the  wind  will  be  three  times  this,  or  9.42  feet,  which  must  be  referred  to  time  for  the 
absolute  rate.  The  instrument  is  sometimes  made  with  the  center  of  the  cups  1.12  feet 
apart,  so  that  the  circle  described  is  -p^  of  a  mile  in  circumference.  Hence,  to  pro- 
duce one  revolution  of  the  cups,  the  wind  must  travel  three  times  as  last,  or  3J^  of  a 
mile.    Therefore,  500  revolutions  will  be  produced  by  one  mile  of  wind. 

The  pattern  of  anemometer  used  in  the  S^^nal  Service  has  the  registering  dials  mounted 
concentrically.  The  outer  dial  has  one  hundred  and  the  inner  dial  ninety-nine  divisions. 
As  the  dials  are  moved  by  the  the  same  wheel,  they  will  move  forward  one  hundred  di- 
visions in  the  same  time  (Fig.  11).  The  outer  dial  having  one  hundred  divisions,  the 
inner  dial  will  complete  one  revolution  audits  zero  be  one  division  beyond  or  to  the  left 
of  the  zero  of  the  outer  dial  when  the  outer  dial  has  completed  one  revolution,  the  zeros 
of  the  scales  coinciding  at  the  time  the  instrument  was  set  in  motion.  Thus  the  revolu- 
tions made  by  the  outer  dial  are  recorded  on  the  inner  one,  the  number  of  revolutions  be- 
ing shown  by  the  number  of  divisions  of  the  scale  on  the  inner  dial  between  the  zero  of 
that  scale  and  the  zero  of  the  outer  one.  In  taking  the  reading  of  the  anemometer  at 
any  time  the  hundreds  and  tens  of  miles  are  read  from  the  inner  scale,  and  the  miles 
and  tenths  of  miles  are  read  from  the  outer  one.  Take  from  the  inner  scale  the  hun- 
dreds and  tens  of  miles  contained  between  the  zero  of  that  scale  and  the  zero  of  the 
onter  one,  and  the  miles  and  tenths  of  miles  on  the  outer  scale  contained  between  the 
zero  of  that  scale  and  the  index  of  the  instrument,  and  the  sum  of  these  readings  will 
be  the  reading  of  the  instrument  at  the  time  of  making  the  observation. 

When  the  anemometer  is  not  furnished  with  an  index-point  the  center  of  the  small 
wheel  which  gives  motion  to  the  dials  will  be  taken  as  the  reference  point. 

The  total  movement  for  the  twenty-four  hours  will  be  obtained  in  the  following  man- 
ner: Subtract  the  reading  of  the  anemometer  at  12  noon  of  the  preceding  day  from  the 
reading  taken  at  12  noon  of  the  current  day,  and  the  difference  will  be  the  total  move- 
ment of  the  wind.  When  the  reading  of  the  anemometer  is  less  than  the  reading  of  the 
preceding  day,  990  miles  will  be  added  to  it,  and  the  remainder,  after  subtracting  the 
reading  of  the  preceding  day,  will  be  the  total  movement. 

Example:  The  dial  reading  of  to-day  is  91,  and  that  of  yesterday  was  950,  henoe  we 
have  91-f  990=1081;  1081—950=131,  the  total  movement  of  the  wind  in  miles  during 
the  past  twenty-four  hours. 
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Aiwmometeis  miut  be  kept  Cftrefiillj  and  tboiongbly  oiled  to  prevent  fViction  and  in- 
jniT  to  the  several  bearings.  Especial  attentioo  roust  begivea  to  the  large  dial-screw, 
and  when  found  looeened  it  most  at  once  be  tightened,  but  care  must  b«  token  not  1o 


Fio.  11.— AimoiurEB  Diu. 

Krew  it  np  tight  enough  to  interfere  with  the  free  motion  of  the  dials.  Other  instra- 
ments  ore  in  nse  which  determine  the  force  of  the  wind  bj  meMuring  the  pressure  ex- 
erted npou  a  given  sarface. 

The  VieDDA  Congress  has  recommended  the  introduction  of  Professor  Wild's  pressure 
gouge,  which  ia  in  use  in  Russia  and  SnitzeTland.  This  consists  of  a  rectangnlor  plate 
bung  on  hinges  on  a  horizonlHl  axis.  The  an^fle  which  this  makes  with  the  vertical 
indicates  the  force  of  the  wind. 

The  preeenre  of  the  wind  has  been  experimentally  proved  to  var^  as  the  sgnare  of  the 
velocity,  Uie  relation  beiog  P  ^^003  V.  From  this  formula,  therefore,  the  pressnre 
CMi  be  calculated  oorreepoDding  to  the  obs«T«d  velodtf. 
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The  forms  farnished  Tolantary  observers  have  upon  them  a  designation  of  the  force  of 
the  wind  on  a  scale  of  0  to  10,  but  many  have  found  it  very  difficult  to  use  such  a  scale, 
and  to  such  the  following  may  commend  itself;  it  is  the  scale  largely  used  in  Eorope  and 
is  quite  easy  of  application.  In  all  cases  where  the  observer  uses  this  scale  he  shoald 
carefully  write  0—6  in  place  of  0 — 10  on  the  form. 

0.  Calm. 

1.  Light;  just  moving  the  leaves  of  trees. 

2.  Moderate;  moving  branches. 

3.  Brisk;  swaying  branches,  blowing  np  dust. 

4.  High;  blowing  up  twigs  from  the  ground,  swaying  whole  trees. 

5.  Gale;  breaking  small  branches,  loosening  bricks  on  chimneys. 

6.  Hurricane  or  tornado;  destroying  everything  in  its  path. 

CLOUDS. 

The  study  of  the  forms  and  movements  of  clouds  is  of  great  importance  in  meteorology, 
for  they  afford  the  only  means  of  knowing  what  changes  are  in  progress  in  any  part  of  the 
atmosphere  above  the  lowest  stratum.  The  very  existence  of  a  cloud,  at  any  elevation, 
shows  that  the  atmosphere  is  there  in  a  state  of  saturation,  and  the  lower  the  cloud  tJie 
more  humid  is  the  atmosphere.  The  forms  of  the  clouds  may  give  information  as  to  the 
changes  of  temperature  and  the  cause  of  these  changes,  and  their  movements  show  what 
winds  are  blowing  high  up  in  the  atmosphere  and  even  the  rate  of  their  movement.  If 
the  height  of  the  cUmds  is  measured  they  serve  as  an  accurate  wind- vane  and  anemom- 
eter. 

Cloud  observations  include  their  quantity,  form,  and  movement. 

Cloud  prcpartian, — ^The  proportion  of  the  sky  covered  by  clouds  maybe  determined  by 
simple  inspection.  A  sky  wholly  overcast  is  recorded  as  10,  and  all  minor  degrees  of 
cloudiness  by  the  lower  numbers,  0  being  used  to  indicate  less  than  one-twentieth  of  doadi- 
ness.  Of  course,  only  an  approximate  estimate  is  possible,  but  with  a  little  practice  this 
may  be  made  sufficiently  accurate  for  practical  requirements.  It  may  assist  beginners 
in  making  this  estimate,  to  notice  that  if  the  sky  be  divided  into  live  triangular  segments 
by  five  equidistant  lines  dmwn  from  the  zenith  to  the  horizon,  each  of  these  will  be  di- 
vided into  two  nearly  equal  parts  by  a  line  parallel  with  the  horizon,  and  at  one-Uiird 
the  distance  between  it  and  the  zenith. 

CLASSIFICATION  OF  CLOUDS. 

The  most  important  are  the  throe  primary  forms,  cirrus,  cumulus,  and  stratus,  and 
the  combinations  drro-cumnlus,  cirro-stratus,  cnmulo-stratus,  and  nimbus. 

Cirru8. — Clouds  composed  of  loose,  punllel  or  divergent  fibers,  looking  like  hair  or  feath- 
ers, but  varying  greatly  in  form.  It  is  a  very  lofty  cloud,  sometimes  attaining  the  height 
of  10  miles.  It  is  usually  of  very  small  density,  and  is  probably  composed  of  minute 
snow  crystals,  because  the  phenomena  of  halos  are  produced  by  them  which  can  only  be 
explained  by  the  refraction  of  the  rays  of  light  through  ice  crystals.  The  motions  of 
the  cirrus  often  differ  in  direction  from  those  of  the  surfoce-winds,  showing  the  general 
movements  of  the  upper  strata  of  the  atmosphere,  and  are  often  indicative  of  coming 
changes. 

Cumulus. — Convex  or  conical  heaps  increasing  upwards  from  a  horizontal  base.  These 
are  dense  in  structure  and  of  a  round  or  globular  form,  and  are  often  called  *'  cotton- 
bale."  They  are  formed  in  the  lower  atmosphere  and  move  with  the  current  dose  to 
the  earth.  They  are  formed  by  ascending  currents  of  warm  air  rising  ftom  the  heated 
ground  until,  becoming  cooled  below  the  dew-point,  it  condenses  into  visible  cloud.  The 
rounded  top  results  fh>m  the  fact  that  an  ascending  current  is  stronger  near  its  center 
than  at  its  external  parts  and  carries  up  the  vapor  to  a  greater  height.  In  fair  weather 
the  cumulus  often  form  a  few  hours  after  sunrise,  go  on  increasing  until  the  hottest 
part  of  the  day,  and  generally  disappear  about  sunset,  though  they  may  conUnne  through 
the  night.    They  sometimes  take  the  form  of  rolls. 

Slratus. — A  widely-extended  continuous  horizontal  sheet,  increasing  from  below  up- 
ward. This  is  generally  a  fine- weather  cloud,  appearing  at  night  and  morning  of  the 
brightest  days.  It  is  a  layer  or  horizontal  sheet  of  uniform  thicknes*,  appearing  at  a 
distance  like  a  streak  on  the  horizon.  It  generally  forms  about  sunset,  grows  denser 
during  the  night,  and  vanishes  at  sunrise.  It  is  caused  by  the  vapors  which  have  risen 
during  the  day,  and  which,  as  the  ascending  currents  become  yveaker  toward  evening, 
approach  the  earth.  As  the  cooling  of  the  air  during  the  night  begins  near  the  ground, 
and  thence  proceeds  upward,  the  condensation  of  the  vapor  first  appears  near  the  ground 
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and  thence  increaaes  from  below  upward  as  the  saccessive  layers  of  air  become  cooled 
below  the  dew-point.  Descending  smoke  and  dust  contribute  to  the  density  of  stratus 
clouds. 

Cirro-cumulus, — Small,  well-defined  roundish  maases  in  close  horizontal  arrangement 
or  contact.  This  is  idso  a  high  cloud,  though  usually  at  a  lower  level  than  the  cirrus, 
from  whidi  it  differs  in  being  more  globular  in  form  as  it  consists  generally  of  small  de- 
tached rounded  masses,  like  a  flock  of  sheep  lying  down.  When  at  alow  level  it  may 
be  difficult  to  distinguish  these  clouds  Arom  small  cumuli.  It  occurs  very  frequently  in 
summer,  particularly  in  dry  and  warm  weather. 

Cirro-etraius  consistB  of  delicate  fibrous  clouds  spread  out  in  strata,  which  are  either 
horizon^  or  but  slightly  incUned  to  the  horizon.  This  cloud  appearo  to  result  from 
the  subsidence  of  the  fibers  of  the  cirrus  to  a  lower  level.  Sometimes  the  whole  sky  is  so 
mottled  with  this  doud  as  to  resemble  the  back  of  a  mackerel — ' '  mackerel  sky. ' '  The 
dno-etratus  precedes  wind  and  rain,  and  is  almost  always  to  be  seen  in  the  intervals 
of  storms.  It  should  be  nbted  that  the  term  ^'  mackerel  sky ''  is  applied  to  the  duo- 
cumulus  in  England  and  other  countries,  and  thero  indicates  fine  weather,  but  in  the 
United  States  it  is  re^uded  a  foul- weather  cloud. 

Cwmuio-straius, — ^TUs  has  for  its  base  a  horizontal  layer  or  stratum  from  which  rise 
kige  overhanging  masses  of  cumulus.    It  is  the  cumulus  changing  into  the  nimbus. 

StwUms, — A  cloud  from  which  rain  is  fiedling.  It  is  generally  composed  of  different 
clouds  which  are  so  blended  that  it  becomes  impossible  to  distinguish  them. 

Hie  term  *'Scud''  indicates  loose,  detached  clouds  drifting  rapidly  before  the  wind. 

CLOUD  MOVEMENT. 

The  great  difficulty  in  getting  at  the  true  direction  of  cloud  movement  lies  in  the  effect 
of  perspective.    The  follovnng  device  eliminates  this : 

*'  Set  up  a  pointed  pole,  reaching  6  or  8  feet  above  the  observer's  head,  and  through  the 
top,  an  inch  or  so  below  the  point,  fix  two  stout  cross-wires,  or  thin  iron  rods,  set  truly 
by  compass  to  the  four  cardixiuftl  points.  The  space  around  the  pole  must  be  sufficiently 
open  to  allow  of  a  good  view  of  the  sky  in  all  directions.  Let  the  observer  then  station 
himself  at  such  a  distance  from  the  pole,  and  in  such  a  position  that  some  recognizable 
limb  of  a  doud  i^pears  to  move  vertically  upward  from  the  top  of  the  pole  or  vertically 
downwards  toward  it.  The  direction  of  the  pole  from  the  observer's  position  (which 
may  be  judged  of  accurately  by  means  of  the  cross- wires  on  the  top)  is  the  direction  of 
the  cloud's  true  movement.  With  a  little  care  in  selecting  the  position  the  pole  may  be 
dispensed  with,  as  any  pointed  object  will  serve  the  purpose,  provided  the  observer  has 
previously  acquainted  Mmself  accurately  with  the  points  of  the  compass.  The  velocity 
of  cloud  movement  may  be  measured  in  favorable  situations  by  observing  the  time  that 
the  shadow  takes  to  traverse  a  certain  space  of  country,  the  extent  of  which  is  accurately 
known." 

The  direction  from  which  the  clouds  are  moving  should  be  recorded  to  8  points  N.  NE. , 
E.,  &C.  The  velocity  may  be  recorded  by  the  letters  s  slowly  and  r  rapidly  placed  as 
an  exponent  to  the  direction  thus,  N%  S'. 

Haze,  smoke,  and  fog  should  be  recorded  as  such,  with  the  addition  of  the  words 
''light"  or  ''dense,"  as  the  case  may  be. 

STATE  OF  THE  WEATHEB. 

Clear,  when  the  sky  is  ^(^  or  less  obscured;  fair,  when  the  sky  is  from  t^  to  ^ 
obscured;  cloudy,  when  the  sky  is  more  thim-i^  obscured;  light  rain  (It.  r.),  when  there 
is  light  jsin;  heavy  rain  (hy.  r.),  when  there  is  heavy  rain;  in  like  manner  with  light 
and  heavy  snow,  substituting  s  for  r;  fog,  haze,  smoke,  according  as  these  are  predomi- 
nant. 

FBOST. 

Occurrence  of  first  and  last  frost  of  any  growing  season  should  be  specially  noted  as 
well  as  all  killing  frosts  during  the  same. 

COBONJE. 

These  must  be  distinguished  from  halos.  Coronee  are  very  common,  specially  around 
the  moon,  and  are  produced  by  the  rays  passing  through  a  thin  layer  of  cdoud.  Some- 
times as  msmy  as  three  small  concentric  circles  may  be  seen  whose  diameters  are  in  the 
ratio  of  1:2:3.  They  are  frequently  colored,  red  being  the  outside  color.  These  colors 
are  not  the  pure  colors  of  the  spectrum,  but  rather  those  of  the  opal,  and  are  caused  by 
interference  and  not  refraction.  A  solar  corona  is  not  oiten  visible  on  account  of  the 
diozlinfe  brightness  of  the  sun,  but  it  may  often  be  seen  by  viewing  the  sun  through 
colored  gUun,  or  noticing  the  reflection  in  the  water. 


296  REPORT   OF   THE   CHIEF   SIGNAL   OFFICER. 

Halos  are  large  circles  of  45°  or  92°  in  diameter.  That  is,  the  diameter  is  equal  to 
one-eighth  or  one-fonrth  the  circumference  of  the  horizon.  Both  are  seldom  seen  at  the 
same  time.  The  colors  are  very  feeble,  generally  approaching  whiteness.  Halos  arise 
from  the  presence  in  the  atmosphere  of  minute  prisms  of  ice  and  consist  of  refracted 
light.  Sometimes  the  halo  is  intensified  into  two  bright  spots,  one  on  each  side  of  Uie 
central  luminary.  These  are  called  ** parhelia''  or  ^'paraaelenfe''  (mock  suns  or  mock 
moons).  Still  more  complicated  phenomena  are  sometimes  seen,  through  rarely,  exo^t 
in  high  latitudes. 

THUKDBB-STOBMS. 

Thunder-storms  six  hours  apart  may  be  taken  as  separate  storms. 

Upon  the  occurrence  of  thunder,  give  as  nearly  as  possible  the  time  of  first,  loudest, 
and  duration  of  thunder  (being  careful  to  note  a.  m.  or  p.  m.  if  the  hours  0  to  24  are 
not  used).  Frequently  when  a  storm  has  passed  there  will  be  muttering  of  thunder, 
but  a  little  observation  will  show  when  a  storm  has  really  passed. 

Give  the  direction  fVom  which  the  storm  appears  to  becoming,  as  shown  by  threaten- 
ing  sky,  lightning  flashes,  or  thunder  peals.     Also,  the  direction  toward  which  it  goes. 

It  is  proposed  to  attempt  the  use  of  a  scale  to  indicate  the  approximate  intensity  ot' 
the  storm.  This  is  confessedly  a  very  difficult  matter  to  decide  upon,  but  it  is  much 
needed  in  order  to  have  a  means  of  comparison  of  storms  in  future,  and  the  following  is 
suggested  for  trial: 

1.  Distant  lightning  (the  number  is  not  needed  in  this  case). 

2.  Distant  thunder. 

3.  Moderate  thunder-storm. 

4.  Heavy  thunder-storm. 

5.  Heavy  thunder,  with  very  high  wind  breaking  small  branches  off  trees,  &c 

6.  Thunder  with  hurricane  or  tornado. 

TORNADOES  AND  LAND-SPOUTS. 

These  whirlwinds,  or  violent  and  circumscribed  storms,  give  rise  to  very  complex  phe- 
nomena, which  are  difficult  to  observe.  All  the  meteorological  circumstances,  however, 
should  be  minutely  noted;  among  others  the  following: 

The  course  of  the  barometer,  which  almost  always  sinks  much  and  rapidly;  that  ot 
the  thermometer,  which  usually  indicates  an  elevation  of  temperature;  the  region  of  the 
heavens  in  which  the  thunder-storm  frequently  accompanying  them  is  formed;  the  form 
and  color  of  the  clouds;  the  direction  and  intensity  of  the  wind;  the  frequency,  size,  and 
form  of  the  lightning;  finally,  the  apparent  shape  of  the  land-spout,  its  variations,  its 
course,  and  its  effects  upon  the  trees  and  upon  the  ground. 

ADDITIONAI.  OB8EBVATION8  DUEING  STORMS. 

Everybody  knows  the  importance  of  a  knowledge  of  the  laws  of  those  great  move- 
ments of  the  atmosphere  which  embrace  almost  the  whole  extent  of  the  continent  It 
is  only  in  following  them,  step  by  step;  by  observing  their  difiTerent  phases  at  different 
places,  and  by  combining  the  facts  obtained,  that  the  meteorologist  can  be  enabled  to 
discover  the  laws  which  preside  over  these  great  phenomena.  For  this  the  three  regu- 
lar observations  a  day  are  insufficient;  it  is  then  earnestly  recommended  to  observers, 
who  desire  to  contribute  effectually  to  the  solution  of  this  great  problem,  not  to  content 
themselves  with  the  prescribed  number,  but  to  add  as  many  more  as  possible  during  the 
continuance  of  remarkable  storms;  noting  not  only  the  state  of  the  instruments  from 
hour  to  hour,  if  possible,  but  following  with  attention  all  the  meteorological  changes. 
These  observations  must  be  entered  on  the  reverse  of  the  sheet,  under  the  head  of 
*'  Casual  Phenomena,''  which  is  particularly  reserved  for  this  purpose. 

The  principal  points  to  which  attention  should  be  directed  are  the  following: 

The  barometer  announces,  by  a  considerable  Ml,  the  approach  of  a  storm.  Then  it 
begins  to  rise  during  its  continuance,  and  only  resumes  its  normal  equilibrium  after  its 
close.     Note  especially  the  following  points: 

Was  the  storm  preceded  by  a  noticeable  or  sudden  rise  previous  to  the  fall; 

Note  the  state  of  the  barometer,  and  the  time  when  the  fall  becomes  more  rapid; 

Its  state,  and  the  time,  when  it  is  lowest  and  when  the  rise  begins; 

The  highest  point  which  it  reaches  during  or  immediately  after  the  storm. 

If  alternations  of  rising  and  falling  take  place,  the  fact  should  be  mentioned  and  t^ 
time  noted. 

The  thermometer. — The  fluctuations  of  the  thermometer  in  the  same  time  as  those  of 
the  barometer  should  also  be  noted,  and  their  connection  with  the  changes  of  the  wind 
be  observed. 
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TJie  wind. — It  is  of  the  greatest  importance  to  observe  the  course  of  the  winds  through 
the  entire  height  of  the  atmosphere  daring  the  whole  continuance  of  the  storm,  by 
means  of  the  wind- vane  and  of  the  clouds  in  the  different  layers  of  the  atmosphere. 

The  boor  when  the  wind  begins,  and  the  direction  whence  it  comes; 

The  moment  of  its  greatest  violence; 

The  instant  it  changes  its  direction,  and  when  it  takes  the  direction  it  keeps  to  the 
end  of  the  storm. 

It  should  be  stated  if  the  wind  blows  in  a  continuous  manner  or  in  squalls,  and  what 
is  its  force. 

If  there  should  be  one  or  more  moments  of  calm,  the  hour  and  duration  will  be  in- 
dicated. 

Great  care  must  be  taken  at  each  observation  to  note  also  the  direction  of  the  different 
layers  of  clocds,  which  will  very  oft^i  be  found  different  from  that  of  the  wind  below, 
for  the  whole  duration  of  the  storm. 

The  donds. — Are  there  certain  forms  of  clouds  which  announce  the  approach  of  a 
storm?  It  is  necessary,  in  this  connection,  to  watch  the  formation  of  the  cirrus,  the 
cirro-cumulus,  cirro-stratus,  their  arrangement  in  parallel  lines,  their  course,  and  their 
direction.  Note  the  quarter  of  the  sky  first  covered  with  clouds;  the  moment  when 
it  is  entirely  covered;  if  there  are  later  clear  spots  or  not;  the  moment  when  the  sky 
clears  off. 

The  rain. — Note  the  hour  at  which  the  rain  or  the  snow  begins  and  ends;  measure 
the  quantity  fallen  while  the  storm  last^. 

INSTRUCTIONS  FOR  OBSERVING  AURORAS. 

Though  the  aurora  borealis  has  received  attention  during  a  considerable  portion  of  the 
last  two  centuries,  definite  information  is  still  wanting  on  several  points  which  may 
serve  as  the  basis  of  a  sound  induction  as  to  its  cause.  These  relate  particularly  to  the 
actual  frequency  of  its  appearance;  its  comparative  frequency  in  the  different  months 
of  the  year  and  different  houra  of  the  day;  the  connection  of  its  appearance  with  other 
atmospherical  phenomena;  the  elevation  and  extent  of  visibility  of  the  arch;  and  whether 
the  same  or  different  phases  are  presented  to  individuals  at  different  stations  at  the  same 
moment  of  time;  finally  the  precise  influence  of  the  arches,  streamers,  &Cm  on  the  mag- 
netic condition  of  the  earth;  and  whether  any  unusual  electrical  effects  can  be  observed 
daring  the  appearance  of  the  meteor. 

Auroral  phenomena  may  be  divided  into  the  following  classes: 

1.  A  faint  light  in  the  north,  without  definite  form  or  boundary. 

2.  A  diffused  light,  defined  by  an  arch  below. 

2.  Floating  patches  of  luminous  haze — sometimes  striated. 

4.  One  or  more  arches,  resembling  the  rainbow,  of  uniform  white  color,  retaining  the 
same  apparent  position  for  a  considerable  time,  and  varying  in  luminosity. 

5.  A  dark  segment,  appearing  under  the  arch. 

6.  Beams,  rays,  streamers,  waves,  transverse  and  serpentine  bands,  interrupted  or 
<dieckered  arches,  frequently  tinged  with  color,  and  showing  rapid  changes  in  form, 
place,  and  color. 

7.  Auroral  corona,  or  a  union  of  beams  south  of  the  zenith. 

8.  Dark  donds  accompanying  the  diffhse  light. 

9.  Sudden  appearance  of  haze  over  the  whole  face  of  the  sky. 

The  following  may  serve  as  a  scale  of  brightness:  (1)  Faint;  (2)  Moderate;  (3) 
Bright;  (4)  Very  bright. 

GENERAL  DIBECTIONS. 

1.  Make  a  regular  practice  of  looking  for  auroras  every  dear  evening,  from  8  to  10 
o*clock  or  later.     Record  the  result,  whether  there  be  an  aurora  or  not. 

2.  Note  the  time  of  observation,  and  compare  the  watch  used  with  a  good  clock,  as 
soon  after  as  is  convenient 

3.  Make  a  return  of  the  latitude  and  longitude  of  the  station. 

4.  Note  the  class  to  which  the  auroral  phenomenon  belongs. 

4.  If  it  be  an  arch,  note  the  time  when  the  convex  side  reaches  any  remarkable  stars, 
when  it  passes  the  zenith,  disappears,  &c. 

6.  If  the  arch  be  stationary  for  a  time,  note  its  position  among  the  stars,  so  that  its 
altitude  may  be  determined. 

7.  If  it  be  a  streamer  or  beam,  note  its  position,  and  the  time  of  its  beginning  and 
ending. 

8.  If  motion  be  observed  in  the  beams,  note  the  direction,  whether  vcVtically  or  hori- 
zoutally,  to  the  east  or  west 

9.  Note  the  time  of  the  formation  of  a  corona,  and  its  position  among  the  stars. 
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10.  Note  the  time  of  the  appearance  of  any  block  clouds  in  the  north  near  the  aurora; 
also,  if  the  sky  be  suddenly  overcast  with  a  misb  at  any  t^inie  dnrin^  the  anroral  di^lay. 

11.  Give  the  direction  and  force  of  the  wind  at  the  time. 

12.  Note  if  any  electrical  effects  are  observed. 

13.  Note  the  effect  upon  a  delicately- suspended  magnetic  needle. 

14.  The  date,  hour,  and  minute  of  the  be;;inniag  and  ending  of  auroras  should  be 
carefully  noted,  as  well  as  the  azimuth  and  altitude  of  each  extremity  and  of  the  crown 
of  any  arch  of  light,  and  the  same  data  for  any  corona  or  glory  that  may  be  formed. 

When  the  ob^rver  is  familiar  with  the  names  of  the  principal  fixed  stars,  he  may 
locate  the  arch  or  crown  by  reference  to  them,  but  it  is  preferable  that  he  should  observe 
directly  the  altitude  and  azimuth. 

Altitudes  are  expressed  by  degrees  from  the  horizon  to  the  zenith. 

If  any  circle  be  divided  into  three  hundred  and  sixty  parts,  and  the  radial  lines  con- 
nect these  parts  with  the  center,  each  pair  of  lines  subtend  an  angle  of  one  degree;  the 
fourth  part  of  the  circle  will  subtend  to  an  an<;le  of  ninety  degrees  or  one  right  angle, 
and  the  corresponding  radii  are  perpendicular  to  each  other;  thus  the  zenith  ( that  point 
of  the  heavens  imm^iately  above  the  observer)  is  ninety  d^rces  from  the  horizon,  or, 
in  other  words,  its  altitude  is  90^.  A  point  half  way  up  from  the  horizon  to  the  zenith 
has  an  altitnde  of  45^. 

Azimuths  are  also  expressed  in  degrees,  but  are  measured  on  the  horizontal  plane, 
and  will  be  recorded  as  &  done  in  astronomy,  from  the  south  point  to  the  westward,  paaB> 
ing,  Buooessivdy,  the  west,  north,  and  east  points  of  the  compass  until  3G0P  have  been 
passed  over,  and  the  south  point  is  again  reached. 

Observers  should  be  particular  as  to  the  date  of  the  aurora;  and  when  it  begins  in  the 
evening  of  one  day  and  continues  into  the  early  morning  of  the  next  day,  it  will  be  en- 
tered as  occurring  on  the  first  day,  but  its  details  will  be  given  in  the  record  as  occurring 
between  l^e  hours  of  its  actual  beginning  and  ending.  Thus,  an  aurora  that  bqgan  on 
the  evening  of  the  12th  of  January  and  continued  until  the  early  morning  of  the  13th 
would  be  entered  as  the  aurora  of  the  12tb,  but  its  details  would  be  recorded  as  occurring, 
for  instance,  between  the  hours  of  10  p.  m.  of  January  12  and  2  a.  m.  of  January  13. 

Professor  Olmstead,  in  a  paper  published  by  the  Smithsonian  Institution,  classities 
different  auroras  as  follows: 

**  Class  /.—This  is  characterized  by  the  presence  of  at  least  three  out  of  four  of  the 
most  magnificent  varieties  of  form,  namely,  arches,  streamers,  corona,  and  waves.  The 
distinct  formation  of  the  corona  is  the  most  important  characteristic  of  this  class;  yei, 
were  the  corona  distinctly  formed,  without  auroral  arches  or  waves,  or  crimson  vi^mr, 
it  could  not  be  considered  as  an  aurora  of  the  first  class. 

** Class  IL — The  combination  of  two  or  more  of  the  leadine  characteristics  of  the  first 
class,  but  wanting  in  others,  would  serve  to  mark  class  the  second.  Thus  the  exhi- 
bition of  arches  and  streamers,  both  of  superior  brilliancy,  with  a  corona,  while  the 
waves  and  crimson  columns  weit  wanting,  or  of  streamers  with  a  corona,  or  of  arches  with- 
out a  corona,  without  streamers  or  columns  (if  such  a  case  ever  occurs),  we  should  des- 
ignate as  an  aurora  of  the  second  class. 

^^Class  IIL — The  presence  of  only  on^ofthe  more  rare  characteristics,  either  streamers 
or  an  arch,  or  irregular  coruscations,  but  without  the  formation  of  a  corona,  and  with 
but  a  moderate  degree  of  intensity,  would  denote  an  aurora  of  the  third  class. 

*^  Class  IV, — In  this  class  we  place  the  most  ordinary  forms  of  the  aurora,  as  a 
mere  northern  twilight,  or  a  few  streamers,  with  none  of  the  characteristics  that  mark 
the  grander  exhibitions  of  the  phenomenon.'' 

The  same  author  remarks: 

*^0n  the  evening  of  the  27th  of  August,  1827,  after  a  long  absence  of  any  striking  ex- 
hibition of  the  aurora  borealis,  there  commcncetl  a  series  of  these  meteors,  which  in- 
creased in  iVequency  and  magnificence  for  the  ten  following  years,  arrived  ata  maximum 
during  the  years  1835, 1836,  and  1837,  and,  after  that  period,  regularly  declined  in  num- 
ber and  intensity  until  November,  1848,  when  the  scries  appeared  to  come  to  a  dose. 
The  recurrence,  however,  of  three  very  remarkable  exhibitions  in  September,  1851,  and 
of  another  of  the  first  class  as  late  as  February  19,  1852,  indicates  that  the  dose  was  not 
so  abrupt  as  was  at  first  supposed;  but  still  there  was  a  very  marked  decline  in  the  num- 
ber of  great  auroras  after  1848,  and  there  has  been  scarcely  one  of  the  higher  clam  since 
1853. 

EARTHQUAKES. 

The  Chief  Signal  Ofiicer  is  desirous  of  collecting  information  in  reference  to  all  phe- 
nomena having  a  bearing  on  the  physical  geography  of  this  continent;  and  it  is  requested 
that  observer  will  furnish  any  information  which  they  may  possess,  or  l)e  able  to  obtain, 
in  regard  to  earthquakes  occurring  in  their  neighborhood. 

It  will  be  interesting  to  determine  the  geographical  limits  of  the  disturbance,  and  to 
aecertain  whether  it  was  confined  to  any  particular  geological  formation.    If  the  diirectioii 
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of  tbe  shock  nas  obaerved  at  afewpMces,  the  center  of  coinmotioa  could  be  determioed; 
and  if  tbe  time  were  acenrately  known  at  different  points,  the  velocity  of  the  eartb-wBTe 
ceiild  be  calculated.     Hence,  an  answer  ia  reqnest^d  to  the  fbllowinj;  qnestions,  viz. : 

1.  Was  the  agiution  felt  hj  yoursell',  or  liy  any  other  person  in  jour  vicinity? 

2.  What  WM  the  approximate  time  of  tbe  occurrence? 

3.  Wtuit  was  the  number  and  dnration  of  tbe  sboeks? 

4.  What  was  the  direction  uf  tbe  motion? 

5.  What  was  the  character  of  the  disturhance;  was  it  vertical,  horizonLiI,  or  nbliijiie; 
was  it  an  actual  oHCillalioni  au  upheaval  and  deprewjon,  or  »  mere  tteiuur? 

G.  Was  there  nny  noise  heard;  and  if  so,  what  was  its  character? 
7.  Was  the  place  of  observation  on  soil  jfrouud,  or  un  u  hard  fonndntion  nenr  the  under- 
lying rocks  ol  the  district? 
R  Were  any  facts  observed  havini;  apparently  an  iinniediale  or  remote  bearinj;  on  this 

9.  What  was  the  intensity  of  the  force  in  reference  to  produciDg  motion  in  bodies  and 
cracks  in  walls  ? 

NoTK. — Please  reply  to  the  Jlrrt  question,  if  to  no  other;  for  au  answer  to  it  is  neccn- 
sary,  in  order  to  determine  the  limits  of  the  commotion. 

The  direction  of  the  impulse  nuy  have  been  ascertnineit  by  observing  tliedirection  in 
which  molasses,  or  uiy  viscid  liqnid,  was  thrown  np  against  the  side  of  a  bowl.  The 
remains  of  the  liqnid  on  the  side  of  a  vessel  wonld  indicate  tbe  direction  some  time  after 
tbe  shock  occurred. 

QENEBAL  PHENOMENA  OP  CLIMATE. 

Phenomena  of  a  general  cbaracter,  of  which  the  date  of  appearance  cannot  be  mis- 
taken, are  very  valuable.     Series  of  years  have  ii  '  ..... 
which  would  greatly  add  to  the  valne  of  the  cnrre 
following  are  of  this  class: 

].  Br^ing  up  of  ice  in  large  rivers  or  bays. 

2:  Dat«  ol  greatest  rise  and  lowest  Ckll  of  water  in  largo  ri 
odic,  as  in  parts  of  tbe  interior. 

3.  GeDeral  leafing  and  fal  1  of  leaf  in  decidions  forests.  In  most  parts  of  tbe  North 
and  the  interior,  these  are  well  marked  and  easily  dettignated  periods. 

4.  Beginning  of  grootb  and  tbe  end  of  growth  or  deetmction  of  grasses  in  general, 
as  on  plains  or  prairies. 

5.  First  growth,  flowering,  and  maturity  of  important  annual  staples,  with  their  pe- 
riod in  days  Irom  the  beginning  to  the  end  of  vital  action. 

Volontary  observers  are  requested  to  ioclnde  in  tbeir  monthly  reports  all  reliable  in- 
formation relative  to  tbe  destraction  of  life  and  property  coming  to  their  knowledge, 
clasrifying  it,  as  br  as  possible,  as  indicated  in  tbe  fbltowing  table: 


«8,  especially  when  peri- 
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SPECIAL  DIRECTIONS  TO  THE  VOLUNTARY  OBSERVERS  OF  THE  SIGNAL 

SERVICE. 

In  the  redaction  of  the  meteorological  records  presented  to  this  office,  much  additional 
labor  has  resulted  from  the  occasional  omission  in  the  records  of  some  important  fiicts, 
and  in  a  want  of  perfect  uniformity  in  noting  the  phenomena.  To  insure  uniformity  in 
the  records  attention  is  called  to  the  following  remarks: 

1.  Failure  to  record  latitude  and  longitude^  name  and  station  of  the  observer,  and  date  on 
each  sheet;  the  observer  probably  supposing  it  sufficient  to  insert  them  once  on  the  first 
sheet  sent,  and  so  omitting  them  afterwards.  This  often  renders  it  necessary  to  search 
back  through  all  the  series  of  registers  to  some  one  that  contained  them — perhaps  in  a 
former  year.     They  sltould  be  inserted  on  every  sheet. 

2.  Designating  tltc  satue  place  by  different  names^  thus  rendering  it  impossible  to  distin- 
guish whether  it  was  one  place  or  two,  unless  by  accidentally  noticing  Uie  similarity  in 
the  name  of  the  observer  or  in  the  latitude  and  longitude.  Such  changes  of  name 
shonld  be  avoided  when  practicable;  and  when  necessarily  made,  special  attention  should 
be  called  to  it. 

3.  Diversity  in  Hie  mode  of  recording  the  barometer,  as  follows  : 

(a)  Integers  record  inftdl^  thus  29.35.     (This  is  the  proper  mode. ) 

lb)  Integers  omitted  when  the  same  as  in  the  entry  next  above^  thus  3S. 

(c)  Int^ers  omitted  when  the  same  as  in  the  entry  next  to  the  left. 

id)  Integers  omitted  when  the  same  as  in  the  entry  next  preceding  in  the  order  ot 

time. 
(e)  Integers  omitted,  except  where  they  are  different  from  the  usual  ones  at  the 

p&ce  of  observation. 
(/)  Integers  inserted  occasionally  and  apparently  without  any  system  whatever. 
(g)  A  constant  suppressed,  and  the  excess  or  deficiency  recorded,  as  -f  or  — . 
The  proper  mode  is  that  indicated  by  (a). 

4.  Diversity  in  the  mode  of  recording  the  thermometer^  when  it  is  below  zero,  as  follows: 
(a)  Indicated  by  the  sign  minus  —  placed  before  it,  thus  —  16°, 

(This  is  the  proper  mode. ) 
{b)  Indicated  by  the  same  sign  placed  after  it  thus,  16° — . 

*        (c)  Indicated  by  writing  it  under  a  zero — thus  j--^. 

{d)  Indicated  by  writing  it  after  a  zero,  with  a  comma  between,  thus,  0,16°. 
(c)  Indicated  by  the  word  "below,"  or  the  abbreviation  b  written  before  or  after 
it— thus  16°  below,  16°  b,  b  16°,  or  below  16°. 
The  first  (a)  is  the  proper  mode. 

5.  Departure  from  tlie  printed  instructions  in  recording  the  degree  of  cloudiness,  some  ob- 
servers reversing  the  figures  and  using  10  to  denote  a  clear  sky,  and  0,  one  entirely  over- 
cast; and  others  omitting  the  record  altogether  in  the  columns  of  cloudiness  when  thesl^ 
is  (dear,  and  in  place  of  it  sometimes  inserting  the  word  *'  dear  "  in  the  columns  of  **re- 
marks,"  or  elsewhere.  Both  lead  to  error,  and  shonld  be  avoided — the  zero  shonld  al- 
ways be  inserted  '^  in  the  narrow  column,"  as  directed,  when  the  sky  is  clear. 

6.  Diversity  in  the  use  of  the  character  (0)  in  recording  the  motion  of  the  clouds,  as  follows: 

(a)  Used  to  signify  a  calm,  or  that  there  is  no  perceptible  motion. 
(This  is  the  correct  use). 

(b)  Used  to  signify  that  the  sky  is  clear,  instead  of  inserting  it  in  the  proper  colnmn. 
(e)  Used  to  signify  that  no  observation  was  taken. 

id)  Used  to  signify  that  the  direction  in  which  the  upper  current  was  moving  ooold 
not  be  determined  on  account  of  the  sky  being  either  perfectly  clear  or  entirely  over- 
cast. 

The  first  (a)  is  the  correct  use. 

7.  Want  of  full  and  proper  records  of  the  direction  of  the  wind,  some  observers  record- 
ing the  direction  only  after  each  change,  and  then  omitting  it  so  long  as  it  continues  the 
same,  merely  inserting  a  figure  to  denote  the  force.  It  is  bet^r  to  make  the  record  in 
full.  Other  observers  record  the  direction  towards  which  the  wind  or  clouds  are  moving 
instead  of  indicating  that /ram  which  they  oome.  A  wind  from  the  north,  or  clouds 
moving /rom  the  north,  are  to  be  denoted  by  N,  and  from  the  souUi  by  S,  &c. 

8.  Different  kinds  of  thermometers  or  different  exposures  used  for  the  dry  and  wet^nUb  tter- 
mometers,  so  that  the  observations  are  not  comparable  readily,  if  at  all. 

9.  Diversity  in  the  use  of  the  dash  and  the  sign  ('')  as  follows: 
(a)  To  signify  that  the  entry  next  above  is  to  be  repeated. 
ib)  To  signliy  that  the  entry  next  to  the  left  is  to  be  repeated. 
[  c)  To  signify  that  the  entry  next  pre<!eding  in  the  order  of  time  is  to  be  repeated. 
\d)  To  signify  nothing  at  all,  but  merely  to  fill  a  blank. 
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The  use  of  these  characters  has  caused  mach  trouble  in  the  reduction,  and  the  true 
remedy  would  be  to  avoid  them  afiogetherf  by  making  each  record  complete  in  itself. 

10.  lUegihility  of  the  records^  either  from  defective  chirography  or  from  being  entered 
in  pencil  marks  and  partly  erased. 

INSTRUCTIONS  IN  THE  USE  OF  THE  TABLES. 

The  first  table  will  enable  any  one  to  obtain  at  sight  the  dew-point  and  relative  hu- 
midity when  the  air  and  wet-bulb  temperatures  are  given. 

Example:  Given  ^=60°;  t^=bV;  M'=9'',  with  fc=60''  and  M'=9«»,  we  find  from  the 
table  A,  dew-point=43°  and  relative  humidity  53  per  cent.  If  it  be  desired  at  a  high 
8tati<m,  with  a  pressure  of,  say,  24-''',  to  correct  the  above  values,  it  may  be  done  as  fol- 
lows: The  vapor  tension  corresponding  to  43^  dew-point  is  found  from  the  second  column 
to  be  .277^'  and  the  correction  to  this  by  table  B  at  24''''  is  -{-.018''',  hence  the  v.  t.  cor- 
rected for  elevation  is  .295^'';  the  dew-point  corresponding  to  this  v.  i.  is  44.5^;  with  this 
dew-point  and  air  temperature  60°  we  find  the  relative  humidity  56.5  per  cent.  At 
temperatures  below  20°  the  nearest  even  tenth  should  be  taken  for  M^  and  between  20° 
and  80°  the  nearest  .5°  should  be  used. 

ABSOLUTE  HUMIDITY. 

If  any  one  desires  to  determine  the  absolute  humidity  in  grains  per  cubic  foot  he  can 
do  so  by  using  Table  C.  Enter  the  table  with  the  dew-point,  and  the  absolute  humidity 
may  be  taken  right  out:  for  example,  a  dew-point  of  43°  shows  3. 178  grains  of  moisture 
in  each  cubic  foot,  at  the  temperature  of  t=:60  and  <^=51°.  It  will  be  readily  seen 
that  when  we  have  the  dew-point  given  we  virtually  have  also  the  vapor  tension  and 
absolute  humidity;  t.  f.,  at  any  station  the  form  of  the  curve  of  the  above  three  elements 
will  be  absolutely  the  same.  When  we  have  lines  of  equal  dew-point  on  a  map  of  any 
region  we  have  also  those  of  equal  vapor  tension,  and  absolute  humidity,  or,  in  other 
wwdfl,  a  line  of  equal  dew-points  marked  as  49°  may  be  marked  as  equivalent  to  a  vapor 
itaeion  of/MV^  and  an  al^lute  humidity  of  3.937  grains. 

CORRECTION  OF  BAROMETER  READING  TO  32°. 

Table  D. — Enter  the  table  with  the  observed  pressure  and  the  temperature  of  the  at- 
tached thermometer.  For  example,  suppose  we  have  given  pressure  28^^.5  and  attached 
thermometer  73°,  the  correction  would  be  — .113''';  that  is,  .113''''  must  be  subtracted 
from  the  reading  of  the  barometer  to  reduce  it  to  frtSczing. 

REDUCTION  OF  BAROMETER  READINGS  TO  SEA-LEVEL. 

Table  E  is  to  be  used  for  this  reduction.  The  following  example  will  show  its  use : 
Suppose  the  height  of  the  station  is  670  feet,  and  the  temperature  of  the  outside  air  ob- 
tained from  the  dry-bulb  thermometer  at  the  time  of  the  observation  is  45^,  then  the 
reduction  would  be  .737^''  or  .74^'' ;  this  amount  is  to  be  added  to  the  observed  barometer 
reading  to  reduce  it  to  sea-level.  In  using  the  table  observers  should  construct  one  in 
mantificript,  after  learning  the  height  of  the  station ;  this  should  be  carried  out  to  every 
degree  or  every  two  degrees  of  air  temperature  for  the  height  of  the  station  as  found  in 
the  left-hand  column. 
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Table  A. — DetB-poiiU  aitd  rtbUive  Aiimultfjr. 
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Table  A. — Dew-point  and  relaUte  humiditj/ — CoutiDtied. 
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Table  A. — Dew-point  and  rdatire  kuuUdilif — CoutiDned. 
Dcpmafon  ot  the  wet  bulb,  (t  —  lO- 
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Table  A. — Dew-point  and  relative  humidity — Continued. 
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87 

85 

84 

82 

22 

80 

21 

79 

19 

77 

18 

75 

17 

78 

IC 

71 

6914 

1 

185 

91 

28 

90 

27 

88 

87 

24 

86 

83 

22 

82 

21 

80 

20 

78 

19 

76 

18 

75 

17 

73 

1^ 

7115 

136 

92 

29 

91 

27 

89 

88 

28 

86 

85 

22 

83 

21 

81 

2( 

80 

19 

78 

If 

76 

17 

74 

16 

7215 

187 

94 

2f 

92 

2f 

91 

89 

25 

88 

86 

28 

84 

22 

83 

20 

81 

19 

79 

If 

78 

17 

76 

16 

7415 

188 

96 

2) 

93 

2{ 

92 

27 

90 

2S 

89 

24 

87 

^ 

86 

22 

84 

21 

82 

20 

81 

11 

T9 

1( 

77 

17 

75|16 

139 

96 

at 

95 

28 

93 

27 

92 

26 

90 

25 

89 

24 

87 

22 

85 

21 

84 

20 

82 

19 

80 

18 

79 

17 

7716 

j 

140 

97 

3( 

96 

29 

»2^ 

98  26 

91 

29 

90 

24 

88 

23 

87 

22 

86 

21 

88 

20 

82 

18 

80 

17 

7816 

i 
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Table  B. — Correction  of  vapor  tension  for  elevation. 


w 

31" 

3D" 

29" 

28" 

27" 

26" 

25" 

24" 

28" 

22" 

21" 

20" 

19" 

18" 

1 

—.001 

.000 

.000 

.001 

.001 

.001 

(WW 

.C02 

.002 

.003 

.008 

.004 

.004 

.004 

2 

—.001 

.000 

.000 

.001 

.002 

.008 

.003 

.004 

.005 ; 

.006 

.006 

.007 

.008 

.009 

3 

—.008 

—.001 

.000 

.002 

.003  1 

.004 

.005 

.006  ' 

.007  I 

.008 

.009 

.011 

.013 

.013 

4 

-.002 

—.001 

.001  , 

.002 

.004  ; 

.006 

.007 

.008 

.010  ' 

.Oil 

.018 

.014 

.016 

.017 

5 

—.008 

—.001 

.Ull  ' 

.003 

.004 

.006 

.006 

.010 

.012 

.014 

.016 

.018 

.020 

.021 

6 

—.004 

—.001 

.001 

.003 

.005 

.008 

.010 

.012 

.014 

.017 

.019 

.021 

.024 

.025 

7 

—.004 

—.002 

.001 

.004 

.006 

.009 

.012 

.014 

.017 

.019 

.022 

.085 

.027 

.080 

8 

—.005 

—.002 

.001 

.004 

.007  i 

.010 

.013 

.016 

.019 

.022 

.025 

.028 

.081 

.084 

9 

—.005 

—.002 

.001 

.005 

.008  ; 

.011 

.015 

.018 

.022 

.025 

.028 

.082 

.085 

.089 

10 

—.006 

—.002 

.001 

.005 

.009 

.013 

.017 

.020 

.024 

.028 

.032 

.085 

.080 

.043 

11 

—.007 

—.003 

.002 

.006 

.010 

.014 

.018 

.022 

.026 

.031 

.035 

.089 

.043 

.047 

12 

—.007 

—.003 

.002 

.006 

.Oil 

.015 

.020 

.024 

.029 

.033 

.038 

.042 

.047 

.052 

13 

—.008 

—.003 

.002 

.007 

.012 

.017 

.021 

.026 

.031 

.036 

.041 

.046 

.051 

.066 

14 

-.009 

—.008 

.002 

.007 

.013 

.018 

.023 

.028 

.034 

.»» 

.044 

.OW 

.055 

.060 

15 

—.009 

—.004 

.002 

.008 

.013 

.019 

.025 

.030 

.036 

.042 

.047 

.053 

.059 

.064 

16 

—.010 

—.004 

.002 

.008 

.014 

.020 

.026 

.082 

.038 

.045 

.051 

.057 

.063 

.069 

17 

—.Oil 

—.004 

.002 

.009 

.015 

.022 

.028 

.034 

.041 

.047 

.054 

.060 

.067 

.073 

18 

—.Oil 

—.004 

.003 

.009 

.016 

.023 

.030 

.037 

.043 

.050 

.057 

.0&4 

.071 

.077 

19 

—.012 

—.005 

.003 

.010 

.017 

.024 

.031 

.a39 

.046 

.a->3 

.060 

.#J67 

.074 

.082 

30 

—.012 

—.006 

.008 

.010 

.018 

.025 

.033 

.041 

.048 

.056 

.063 

,  .071 

.078 

.086 

21 

—.013 

—.005 

.005J 

.011 

.019 

.027 

.035 

.043 

.051 

.058 

.066 

.074 

.082 

.090 

22 

—.014 

—.005 

.003 

.Oil 

.020 

.028 

.036 

,  .045 

.053 

.001 

.070 

.078 

.086 

.OW 

23 

-.014 

—.006 

.003 

.012 

.021 

.029 

.038 

1  .047 

.055 

.064 

.073 

.081 

.000 

.099 

24 

—.015 

—.006 

.008 

.012 

.021 

.031 

.040 

•  .049 

.058 

.007 

.076 

.085 

.(m 

.108 

3S 

-.015 

— .OOG 

.003 

-.013 

.022 

.032 

.041 

t  .051 

.000 

.070 

.079 

.088 

.008 

.107 

26 

—.016 

—.006 

.004 

.013 

.023 

.033 

.013 

.053 

.063 

'  .072 

.082 

.092 

.102 

.112 

27 

—.017 

—.000 

.004 

.014 

.01!4 

.034 

.045 

.055 

.065 

,  .075 

■  .085 

.096 

.106 

.116 

28 

—.017 

—.007 

.<H)4 

.014 

.025 

.036 

.046 

.057 

.067 

.078 

.089 

.099 

.110 

.120 

29 

—.018 

—.007 

.004 

.015 

.(•26 

.037 

.048 

'  .059 

.070 

.081 

.092 

:  .103 

.114 

.125 

30 

—.019 

—.007 

.004 

.015 

.027 

.038 

'  .050 

1  .061 

.072 

.084 

.095 

,  .106 

.118 

.120 

31 

—.019 

—.007 

.004 

.016 

.y. 

.039 

.051 

'  .063 

.075 

.066 

'  .098 

.110 

.121 

.133 

32 

—.020 

—.007 

.004 

.017 

.029 

.011 

.05:* 

1  .065 

.077 

.089 

1  .101 

.113 

1  .125 

.137 

33 

—.030 

—.008 

.005 

.017 

.030 

.042 

.054 

.067 

.079 

.092 

.104 

'  .117 

.129 

.142 

34 

—.021 

—.008 

.005 

.018 

1  .030 

.043 

.056 

.069 

.082 

.095 

.107 

.120 

.133 

.146 

35 

—.022 

—.008 

.005 

.018 

1  .081 

1 

.045 

.058 

'  .on 

.084 

.097 

.111 

.124 

.137 

.150 

36 

—.022 

—.009 

.005 

.019 

.032 

.046 

.059 

.  .073 

.087 

.100 

.114 

.127 

.141 

.155 

37 

—.023 

—.009 

.005 

.019 

.033 

.047 

.061 

.075 

.089 

.103 

.117 

.131 

.145 

.159 

38 

—.023 

—.009 

.005 

.020 

.034 

.048 

.063 

.077 

.091 

.106 

.120 

.135 

.149 

.163 

89 

—.024 

-.009 

.005 

.020 

.035 

.050 

.064 

.079 

.094 

.109 

.123 

.138 

.153 

.168 

40 

—.025 

i 

—.010 

.006 

.021 

1 

.036 

.051 

.066 

.081 

1 

.096 

.111 

.126 

.142 

.157 

.172 

1 

Table  C. — Dew-point  and  absolute  humidity, 
[Grains  per  cubic  foot.] 


• 

1 

• 

k 

& 

0 

1 

2 

3 

4 

5 

6 

7 

8 

1 

9 

( 

-30 

.131 

1 
.124 

.117 

.111 

,105 

.099 

.094 

.089 

.084 

'        .080 

—30 

.319 

.206 

.198 

.188 

.179 

.170 

.161 

\        .153 

.145 

!        .138 

—10 

.856 

.340 

.834 

.309 

.2M 

.280 

.267 

.254 

.242 

.230 

—  0 

.565 

.540 

.516 

.493 

.471 

.450 

.430 

.410 

.391 

.373 

-f  0 

.566 

.591 

.618 

.646 

.675 

.705 

.786 

.767 

.800 

.835 

10 

.873 

.011 

.960 

.991 

1.083 

1.077 

1.122 

1.169 

1.218 

1.268 

30 

1.820 

1.874 

1.431 

1.489 

1.549 

1.611 

1.676 

1.743 

1.812 

i.mi 

30 

1.967 

2.084 

2.113 

2.195 

2.280 

2.367 

2.457 

2.550 

2.646 

2.746 

40 

2.849 

2.955 

3.065 

3.178 

3.295 

3.415 

8.539 

3.668 

3.801 

3.937 

SO 

4.077 

4.223 

4.373 

4.527 

4.686 

4.850 

5.018 

5.1U2 

5.871 

5.526 

00 

6.746 

5.942 

6.143 

6.350 

6.564 

6.784 

7.010 

7.241 

7.483 

7.728 

70 

7.981 

8.241 

K.609 

8.784 

9.067 

9.358 

9.657 

9.964 

10.279 

10.608 

80 

10.905 

11.278 

11.628 

11.988 

12.358 

12.737 

13.127 

13.529 

13.941 

14.862 

91 

14.794 

15.238 

15.693 

16.160 

16.637 

17. 128 

17.631 

18. 146 

18.674 

19.216 

100 

19.771 

20.340 

20.922 

21.518 

22.129 

22.756 

23.397 

24.053 

24.725 

26.413 

110 

26.118 

26.839 

27.576 

28.330 

29.102 

29.894 

30.706 

81.528 

32.874 

83.238 

130 

34.124 

35.026 

35.951 

36.895 

37.860 

88.847 

39. 8M 

40.884 

41.937 

40.013 
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Table  D. — Correction  to  be  applied  to  barometers  toiih  brass  scales,  extending  from  ih&  cistern 
to  the  top  of  the  mercurial  column,  to  reduce  the  observation  to  dOP  Fahrenheit, 


• 

£ 

9 

Inches. 

t   1 

S  1  24.0. 

24.6. 

29.0. 

1 

a^.9. 

26.0. 

1 

26.9. 

i 

27.0 

27.6 

28.0 

1 

28.6 

1 
29.0 

39.6 

80.0 

30.9 

31.0 

-     + 

+ 

+ 

+ 

+ 

■1 

+ 

+ 

+ 

-1- 

+ 

+ 

+     ' 

+ 

+ 

0  1    .061 

.063 

.064 

.065 

.067 

.068 

.069 

.071 

.072 

.078 

.074 

.076 

.077  1 

.078 

.080 

1       .050 

.061 

.062 

.063 

.064 

.065 

.067 

.068 

.069 

.071 

.072 

.073 

.074  ; 

.076 

.077 

2       .057 

.058 

.060 

.061 

.062 

.063 

.064 

.066 

.067 

.068 

.060 

.070 

.072 

.073 

.074 

3       .rtW 

.066 

.057 

.069 

.060 

.061 

.062 

.063 

.064 

.066 

.067 

.068 

.009 

.070 

.071 

4       .OfB 

.064 

.066 

.066 

.067 

.058 

.069 

.061 

.062 

.063 

.064 

.066 

.066 

.067 

.068 

1 

5       .051  : 

.062 

.053 

.064 

.065 

.056 

.C67 

.068 

.059 

.060 

.061 

.062 

.068 

.069 

.066 

6       .049  1 

.060 

.061 

.062 

.063 

.OM 

.055 

.066 

.067 

.068 

.059 

.060 

.061 

.062 

.063 

7       .046  : 

.047 

.048 

.049 

.060 

.061 

.062 

.063 

.054 

.065 

.066 

.067 

.068 

.060 

.090 

8       .044  1 

.015 

.046 

.047 

.048 

.019 

.060 

.061 

.062 

.063 

.064 

.064 

.065 

.066 

.057 

9       .042 

.043 

.044 

.045 

.046 

.046 

.047 

.048 

.049 

.060 

.061 

.062 

.063 

.094 

.034 

10       .040  , 

.041 

.042 

.042 

.043 

.044 

.045 

.046 

.047 

.047 

.048 

.049 

.060 

.091 

.092 

11        .038 

.089 

.0:)9 

.040 

.041 

.042 

.042 

.043 

.044 

.046 

.046 

.046 

.047 

.048 

.049 

12       .036  ; 

.086 

.037 

.038 

.039 

.039 

.040 

.041 

.042 

.042 

.043 

.044 

.046 

.019 

.046 

13       .033  ! 

.084 

.085 

.036 

.036 

.037 

.038 

.038 

.089 

.040 

.040 

.041 

.042 

.043 

.043 

14       .031 

.032 

.033 

.083 

.084 

.086 

.036 

.086 

.037 

.087 

.038 

.068 

.039 

.040 

.040 

15       .029 

.030 

.080 

.081 

.082 

.082 

.088 

.033 

.034 

.085 

.085 

.086 

.086 

.057 

.088 

10       .027 

.028 

.029 

.029 

.029 

.030 

.080 

.031 

.032 

.032 

.083 

.083 

.034 

.034 

.06H 

17       .025 

.025 

.026 

.026 

.027 

.027 

.028 

.028 

.029 

.030 

.080 

.081 

.081 

.082 

.«« 

IH       .023 

.023 

.024 

.024 

.025 

.025 

.025 

.026 

.026 

.027 

.027 

.028 

.028 

.029 

.029 

19       .021 

.021 

.021 

.022 

.022 

.023 

.023 

.024 

.024 

.024 

.029 

.026 

.026 

.026 

.027 

20       .018 

.019 

.019 

.029 

.020 

.020 

.021 

.021 

.021 

.022 

.022 

.023 

.023 

.023 

.024 

.1        .016 

.017 

.017 

.017 

.018 

.018 

.018 

.019 

.019 

.019 

.020 

.020 

.020 

.021 

.021 

'22       .014 

.014 

.015 

.016 

.015 

016 

.016 

.016 

.016 

.017 

.017 

.017 

.018 

.018 

.018 

JH       .012 

.012 

.012 

.013 

.013 

.013 

.018 

.014 

.014 

.014 

.014 

.019 

.016 

.015 

.015 

•J4       .010 

.010 

.010 

.010 

.011 

.011 

.011 

.011 

.011 

.012 

.012 

.012 

.012 

.012 

.013 

•J5       .008 

.008 

I     .008 

.008 

.008 

.008 

.009 

.009 

.009 

.009 

.009 

.009 

.009 

.010 

.010 

20       .005 

.006 

!     .006 

.006 

.006 

.006 

.006 

.006 

.006 

.006 

.007 

.007 

.007 

.007 

1     .007 

27       .003 

.003 

,    .003 

.003 

.004 

.004 

.004 

.004 

.604 

.004 

.004 

.004 

.004 

.004 

i     004 

r  .001 

1    

28       .001 

.001 

1                  , 

1     .001 

1            ^_^ 

.001 

.001 

.001 

.001 

1        , 

.001 

.000 

.001 

.001 

,001 

.001 

.001 

19       .001 

.001 

.001 

.001 

.001 

.001 

'  .001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

:»       .003 

.008 

.003 

.004 

.004 

.004 

.004 

.004 

.004 

.004 

.004 

.004 

.004 

.004 

i     .004 

31  :     .005 

.006 

.006 

.006 

.006 

.006 

.006 

.006 

.006 

.007 

.007 

.007 

.007 

.007 

.007 

32       .008 

.008 

.008 

.008 

.008 

.008 

.009 

.009 

.009 

.009 

.009 

.009 

.009 

.010 

1     .010 

.'W       .010 

.010 

.010 

.010 

.011 

.011 

.011 

.011 

.012 

.012 

.012 

.012 

.012 

.012 

.012 

M       .012 

.012 

.012 

.013 

.013 

.018 

.014 

.014 

.014 

.014 

.015 

.015 

.015 

.015 

.015 

a5       .014 

.014 

.015 

.015 

.015 

.015 

.016 

.016 

.016 

.017 

.017 

.017 

.018 

.018 

.0l5» 

:m\      .016 

.017 

.017 

.017 

;  .017 

.018 

.018 

.019 

.019 

.019 

.020 

.020 

.020 

.021 

.021 

:i7       .018 

.019 

.019 

.019 

.oao 

.020 

.021 

.021 

.021 

.022 

.022 

.022 

.023 

.023 

.024 

38       .020 

.021 

.021 

.022 

.022 

.023 

.023 

.023 

.024 

.024 

.026 

.025 

.026 

.026 

.026 

39       .023 

.023 

.024 

.024 

.024 

.025 

.026 

.026 

.026 

.027 

.027 

.028 

.028 

.029 

.029 

40       .025 

.025 

.026 

.026 

.027 

.027 

.028 

.028 

.029 

.029 

.030 

.030 

.031 

.031 

.032 

41        .027 

.027 

.028 

.029 

.029 

.080 

.030 

.081 

.081 

.082 

.033 

I  .o;w 

.034 

.034 

.035 

42       .029 

.030 

.030 

.031 

.081 

.032 

.033 

.033 

.034 

.034 

.o:» 

.036 

.036 

.087 

,     .037 

13  1     .031 

.032 

.032 

.083 

.084 

.034 

.035 

.036 

.036 

.037 

.038 

.038 

.039 

.040 

'     .044) 

44  '     .033 

.034 

.035 

.035 

.086 

.037 

.037 

.088 

.039 

.040 

.040 

.041 

.042 

.042 

.043 

45       .035 

.036 

1    .087 

.088 

.088 

.089 

.040 

.041 

.041 

.042 

.043 

.044 

.044 

.045 

!     .046 

46  i     .038 

.038 

.039 

.040 

.041 

.042 

.042 

.043 

.044 

.045 

.045 

.046 

.047 

.048 

,     .049 

47  ,     .040 

.041 

.041 

.042 

.043 

.044 

.045 

.046 

.046 

.047 

.048 

.049 

.060 

.061 

1     .051 

48       .042 

.043 

.044 

.045 

.045 

.046 

.047 

.048 

.049 

.060 

.051 

.052 

.052 

.063 

.054 

49 

.044 

.049 

.046 

.047 

.048 

.049 

.060 

.050 

.061 

.062 

.063 

.054 

.055 

.056 

.057 

60 

.046 

.047 

.048 

.049 

.050 

1 

.061 

.062 

.063 

.064 

.065 

.066 

.057 

.068 

.069  1     .060 

1 

REPORT   OF   THE   CHIEf*   SIGNAL   OFFICER. 


.U3 


Table  D — Continued. 


• 

2 

3    ' 

1 

a 

Inohe*. 

24.0 

24.9 

29.0 

25.5 

1 
26.0  1 

26.5 

27.0 

27.5 

28.0 

28.9 

29.0 

29.5 

80.0 

30.5 

81.0 

o 
61  • 

.048 

.049 

.060 

.051 

.052 

.063 

.05A 

.065 

.056 

.097 

.053 

.059 

.060 

.061 

.062 

52 

.060 

.092 

.053 

.a>4 

.055 

.056 

.057 

.058 

.059 

.060 

.061 

.062 

.063 

.064 

.065 

53 

.063 

.094 

.095 

.056 

.057 

.058 

.069 

.060 

.061 

.063 

.0&4 

.065 

.066 

.067 

.068 

54 

.065 

.096 

.097 

.098 

.099 

.OSO 

.062 

.063 

.064 

.065 

.066 

.067 

.068 

.070 

.071 

55 

.057 

.098 

.099 

.060 

.062 

.063 

.064 

.065 

.066 

.068 

.069 

.070 

.072 

.072 

.073 

56 

.099 

.060 

.061 

.063 

.061 

.065 

.066 

.008 

.069 

.070 

.071 

.073 

.074 

.075 

.076 

57 

.061 

.062 

.064 

.065 

.066 

.068 

.069 

.070 

.071 

.073 

.074 

.075 

.076 

.078 

.079 

SS 

.068 

.065 

.066 

.067 

.069 

.070 

.071 

.073 

.074 

.075 

.077 

.078 

.079 

.081 

.082 

59 

.065 

.067 

.068 

.070 

.071 

.072 

.074 

.079 

.076 

.078 

.079 

.080 

.082 

.083 

.085 

60 

.068 

.069 

.070 

.072 

.073 

.075 

.076 

.077 

.079 

.090 

.082 

.093 

.085 

.066 

.087 

61 

.070 

.071 

.078 

.074 

.075 

.077 

.078 

.030 

.081 

.083 

.0*4 

.086 

.087 

.089 

.090 

62 

.072 

.073 

.075 

.076 

.078 

.079 

.081 

.082 

.084 

.085 

.087 

.088 

.090 

.091 

.093 

63 

.074 

.079 

.077 

.079 

.080 

.062 

.083 

.085 

.as6 

.088 

.089 

.091 

.093 

.094 

.096 

6i 

.076 

.078 

.079 

.081 

.082 

.084. 

.066 

.087 

.089 

.090 

.092 

.094 

.099 

.097 

.098 

65 

.078 

.080 

.082 

.083 

.085 

.086 

.088 

.090 

.091 

.093 

.099 

.096 

.  USHJ 

.100 

•101 

66 

.080 

.082 

.084 

.065 

.087 

.089 

.090 

.092 

.094 

.096 

.097 

.099 

.101 

.102 

.104 

67 

.083 

.0^ 

.086 

.088 

.089 

.091 

.093 

.099 

.096 

.098 

.100 

.102 

.103 

.106 

.107 

68 

.085 

.066 

.068 

.090 

.092 

.094 

.095 

.097 

.099 

.101 

.102 

.104 

.100 

.108 

.109 

09 

.087 

.089 

.000 

.092 

.094 

.096 

,098 

300 

.101 

• 

.108 

.109 

.107 

.109 

.110 

.112 

70 

.089 

.091 

.098 

.099 

.096 

.098 

.100 

.102 

.104 

.106 

.108 

.109 

.111 

.113 

.115 

71 

.OOi 

.093 

.099 

.097 

.099 

.101 

.102 

.104 

.106 

.108 

.110 

.112 

.114 

.116 

.118 

72 

.093 

.095 

.097 

.099 

.101 

.103 

.105 

.107 

.109 

.111 

.113 

.115 

.117 

.119 

.12() 

73 

.005 

.097 

.099 

.101 

.103 

.105 

.107 

.109 

.111 

.113 

.115 

.117 

.119 

.121 

.123 

74 

.007 

.099 

.102 

.104 

.106 

.108 

.110 

.112 

.114 

.116 

.118 

.120 

.122 

.124 

.126 

75 

.100 

.102 

.104 

.106 

.108 

.110 

.112 

.114 

.116 

.118 

.120 

.122 

.125 

..127 

.129 

76 

.102 

.104 

.106 

.106 

.110 

.112 

.114 

.117 

.119 

.121 

.123 

.125 

.127 

.129 

.131 

77 

.104 

.106 

.106 

.110 

.112 

.115 

.117 

.119 

.121 

.123 

.126 

.128 

.130 

.132 

.134 

78 

.106 

.108 

.110 

.113 

.115 

.117 

.119 

.122 

.124 

.126 

.128 

.130 

.133 

.135 

.137 

79 

.106 

.UO 

.113 

.115 

.117 

.119 

.122 

.124 

.126 

.128 

.131 

.133 

.135 

.137 

.140 

m 

.110 

,113 

.119 

.117 

.119 

.122 

.124 

.126 

.129 

.131 

.133 

.136 

.138 

.140 

.143 

81 

.112 

.115 

.117 

.119 

,122 

.124 

.126 

.129 

.131 

.lai 

.136 

.138 

.141 

.143 

.145 

82 

.114 

.117 

.119 

.122 

.124 

.126 

.129 

.131 

.134 

.136 

.138 

.141 

.143 

.146 

.148 

83 

.117 

.119 

.121 

.124 

.126 

.129 

.131 

.134 

.136 

.139 

.141 

.143 

.146 

.148 

.151 

81 

.119 

.121 

.124 

.126 

.129 

.131 

.134 

.136 

.139 

.141 

.144 

.146 

.149 

.161 

.154 

85 

,     .121 

.123 

.126 

.128 

.131 

.133 

.136 

.139 

.141 

.144 

.146 

.149 

.151 

.151 

.15fi 

M 

,     .123 

.126 

.128 

.131 

.133 

.136 

.138 

.141 

.144 

.146 

.149 

.151 

.154 

.156 

.159 

87 

1    .125 

1     .128 

.130 

.133 

.136 

.138 

.141 

.143 

.146 

.149 

.151 

.154 

.157 

.159 

.162 

88 

'    .127 

'     .180 

.133 

.135 

.138 

.141 

.143 

.146 

.149 

.151 

.154 

.157 

.159 

.162 

.165 

89 

.129 

.132 

.139 

.137 

.140 

.143 

.146 

.148 

.151 

.154 

.156 

.159 

.162 

.165 

.167 

90 

.131 

.134 

.137 

.140 

.142 

.145 

.148 

.151 

.153 

.166 

.159 

.162 

.164 

.167 

.170 

91 

.134 

.136 

.139 

.142 

.145 

.148 

.150 

.153 

.156 

.159 

.162 

.165 

.167 

.170 

.173 

92 

.136 

.139 

.141 

.144 

.147 

.150 

.153 

.156 

.158 

.161 

.164 

.167 

.170 

.172 

.175 

93 

.138 

.141 

.144 

.147 

.149 

.152 

.155 

.158 

.161 

.164 

.167 

.170 

.172 

.175 

.17H 

91 

.140 

.143 

.146 

.149 

.152 

.155 

.157 

.161 

.163 

.166 

,169 

.172 

.175 

.177 

.180 

99 

.142 

.145 

.148 

.151 

.154 

.157 

.160 

.163 

.166 

.169 

.172 

.175 

.178 

.180 

.185 

96 

.144 

.147 

.150 

.153 

.156 

.159 

.162 

.165 

.168 

.171 

.174 

.178 

.181 

.183 

.183 

97 

t    .146 

.149 

.152 

.156 

.159 

.162 

.165 

.168 

.171 

.174 

.177 

.180 

.183 

.186 

.189 

9S 

.148 

.152 

.155 

.158 

.161 

.164 

.167 

.170 

,173 

.176 

.179 

.183 

.186 

.188 

.191 

99 

.151 

.154 

.157 

.160 

.163 

.166 

.169 

.173 

.176 

.179 

.182 

.185 

.188 

.191 

.194 

100 

.193 

.156 

.159 

.162 

.165 

.169 

.172 

.175 

.178 

.181 

.184 

.188 

.191 

.194 

.197 
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Table  E. — Table  for  reducing  observations  of  the  barometer  to  nea-leccL  correction  additive. 


Height  in 
feet. 

Temperature  of  external  air — degrees  Fahrenheit. 

-20«> 

-100 

0° 

100 

XP 

aoo 

4QP 

60O 

60° 

TOO 

80O 

90O 

lOOO 

10 

.013 

.013 

.012 

.012 

.012 

.012 

.011 

.011 

.011 

.011 

.010 

.010  ! 

.010 

20 

.026 

.025  1 

.025 

.024 

.023 

.023 

.023 

.022 

.022 

.021 

.021 

.020  1 

.020 

do 

.039 

.03^  . 

.037 

.036 

.035  1 

.034 

.034 

.038 

.032 

.032  1 

.061 

.0»)  , 

.030 

40 

.052 

.(BO 

.049  ' 

.048 

1 

.047 

.046 

1 

.045 

.044 

.048 

.042 

.041 

.040 

.040 

50 

.065 

.063 

.001 

.060  ' 

.059 

.058  1 

.066 

.086 

.064 

.063  ' 

.062 

.051 

.OflO 

60 

.on 

.070 

.074 

.072 

.070 

.069 

.068 

.066 

.066  , 

.068 

.062 

.061 

.099 

70 

.090 

.088 

.086  , 

.084 

.082 

.081 

.078 

.077 

.076 

.074 

.072 

.071 

.060 

80 

.103 

.101 

.098 

.096 

.091 

.092 

.090 

.088 

.086 

.084 

.082 

.081 

.079 

90 

.116 

.113 

.111 

.108 

.105 

.104 

.101 

.099  , 

1 

.097 

.096 

.093 

.091 

.060 

]ao 

.120 

.126 

.123 

.120 

.117 

.115 

.112 

.110 

.108 

.106 

.106 

.101  ! 

.009 

110 

.142 

.139 

.135 

.132 

.120 

.120 

.123 

.121 

.119 

.116 

.lis 

.111 

.109 

120 

.155 

.151 

.148 

,Ui 

.140 

.138 

.134 

.132 

.129 

.126 

.124 

.121 

.119 

130 

.168 

.164 

.160 

.156 

.152 

.149 

.146 

.148 

.140 

.187 

.184 

.181 

.129 

140 

.181 

.176 

.172 

.168 

.164 

.101 

.157 

.164 

.161 

.147 

.144 

.141 

.139 

150 

.194 

.189  ' 

.185 

.180 

.176 

.172 

.168 

.165  ' 

.162 

.158  ! 

.156 

.182 

.149 

160 

.206 

.201 

.197 

.192  ' 

.187 

.183 

.179 

.176 

.172  , 

.168  1 

.165 

.162 

.166 

170 

.219 

.214 

.2«i9 

.201 

.199 

.195 

.190 

.187 

.183 

.179 

.175 

.172 

.168 

180 

.2.32 

.227 

.222 

.216  ' 

.211  ' 

.206 

.202  , 

.198 

.194 

.189 

.185 

.182 

.176 

190 

.245 

.239 

.234 

.228 

.222 

.218 

.213 

.209 

.204 

.200 

.196 

.192 

.186 

200 

.258 

.252 

.240 

.210 

.234 

.229 

.224 

.220 

.215 

.210 

.206 

.202 

.198 

210 

.271 

.264 

.258 

.2.'52 

.246 

.240 

.285 

.231 

.226 

.221 

.216 

.212 

.208 

220 

.284 

.277 

.270 

.264 

.257 

.252 

.246 

.242 

.236 

.231 

.227 

.222 

.218 

230 

.2*.Ki 

.289 

.2K3 

.276 

.269 

.263 

.257 

.253 

.247 

.242 

.187 

.282 

.228 

240 

.809 

.302 

.295 

.283 

.281 

.275 

.269 

.264 

.258 

.252 

.248 

.242 

.238 

250 

.322 

.314 

.307 

.300 

.293 

.2»i 

.280 

.275 

.269 

.2r« 

.258 

.258 

.248 

260 

.335 

.327 

.319 

.311 

.304 

.297 

.291 

.285 

.279 

.273 

.268 

,  .263 

.257 

270 

.a48 

.339 

.331 

.;<23 

.316 

.309 

.302 

.296 

.290 

.284 

.278 

.278 

.267 

2S0 

.360 

.852 

.344 

.835 

.328 

.320 

.814 

.307 

.801 

.294 

.288 

.263 

.277 

290 

.373 

.364 

.356 

.347 

.339 

.332 

.325 

.318 

.311 

.806 

.299 

.298 

.287 

300 

.386 

.877 

.368 

.359 

.8M 

.343 

.386 

.329 

.822 

.815 

.809 

.808 

.297 

310 

.399 

.389 

.880 

.371 

.363 

.3M 

.847 

.840 

.833 

.826 

.819 

t  .313 

.307 

820 

.412 

.402 

.392 

.383 

.374 

1  .366 

.aw 

.851 

.343 

.336 

.829 

.323 

.317 

330 

.424 

.114 

.404 

.395 

.386 

..377 

.369 

.862 

.354 

.847 

.340 

.833 

.826 

340 

.437 

.427 

.416 

.407 

.397 

'  .389 

.380 

.373 

.865 

.357 

.360 

.848 

.836 

350 

.450 

.439 

'  .429 

.419 

.409 

I  .400 

.392 

.884 

.376 

.368 

.860 

.858 

.846 

360 

.463 

.451 

.441 

.430 

.421 

1  .411 

.403 

;  .394 

.886 

.878 

.870 

.368 

.356 

370 

.476 

.464 

.453 

.442 

.432 

1  .423 

.414 

.405 

.897 

.389 

.880 

.873 

.366 

3m 

.488 

.476 

.465 

.454 

.444 

.4lU 

.  .425 

.416 

.408 

.899 

.891 

.883 

.873 

390 

.501 

.489 

.477 

.466 

.455 

.446 

.436 

.427 

.418 

.410  < 

.401 

.393 

.385 

400 

.514 

.501 

■  .489 

.478 

.467 

.457 

.447 

.438 

,  .429 

.420 

.411 

.408 

.395 

410 

.527 

.513 

1  .501 

'  .490 

.479 

.468 

1  .458 

.449 

1  .440 

.480 

.421 

.413 

.405 

420 

.539 

.526 

.513 

,  .502 

.490 

1  .480 

.469 

.460 

.450 

.441 

.431 

,  .423 

.416 

430 

.552 

.538 

.525 

.513 

.502 

1  .491 

.4W) 

.470 

.461 

.451 

.442 

1  .433 

.425 

440 

.565 

.»i 

.537 

.625 

.513 

1  .602 

.491 

.481 

.471 

.462 

.462 

,  .443 

.484 

450 

.578 

.503 

.550 

.W7 

.525 

1  .513 

.508 

.492 

.482 

.472 

.462 

.453 

.444 

460 

1  .590 

.675 

.562 

.519 

.537 

.525 

.614 

.603 

.493 

.482 

.472 

.463 

.464 

470 

.603 

.588 

.574 

1  .561 

.548 

.536 

.625 

;  .614 

.508 

.493 

.482 

.473 

.464 

480 

.616 

.600 

.586 

!  .572 

.560 

.547 

!  .636 

.524 

.614 

.608 

.493 

.488 

.474 

490 

.628 

.613 

.598 

.584 

.571 

1  .559 

.547 

.535 

.624 

.614 

.503 

.493 

.483 

500 

.641 

.625 

.610 

.696 

.583 

.670 

.658 

.546 

.535 

.624 

.618 

.503 

.498 

510 

.654 

.637 

.622 

.61*8 

.594 

.681 

.569 

.557 

.546 

.584 

.628 

.613 

.503 

520 

.666 

.650 

.634 

i  .620 

.6<i6 

.693 

.680 

.668 

.666 

.646 

.633 

.623 

.513 

530 

.679 

.662 

.616 

.631 

.617 

.604 

.691 

.678 

.666 

.665 

.644 

.633 

.622 

540 

.691 

.676 

.658 

.648 

,  .629 

.616 

.602 

.689 

.677 

.566 

.564 

.643 

.682 

550 

.701 

.687 

.670 

.666 

.640 

.626 

.618 

.600 

.687 

.675 

.6^ 

.668 

.642 

560 

.717 

.699 

.683 

.667 

.652 

.638 

.624 

.611 

.598 

.686 

.674 

.663 

.562 

570 

.729 

.712 

.696 

.579 

.663 

.649 

.635 

.622 

.608 

.696 

.684 

.673 

.5C3 

580 

.742 

.724 

.707 

.690 

.675 

.660 

.646 

.632 

.619 

.606 

.696 

.683 

.571 

590 

.754 

.787 

.719 

1  .702 

.686 

1  .672 

.667 

.648 

.629 

.617 

.606 

.593 

.581 

600 

.767 

.749 

.731 

.714 

•698 

.688 

.668 

.664 

.640 

.627 

.616 

.603 

,591 

610 

.780 

.761 

.743 

.726 

.709 

.694 

.679 

.666 

.650 

.637 

.625 

.618 

.601 

620 

.792 

.774 

.755 

.738 

.721 

.706 

.690 

.675 

.661 

.648 

.686 

.623 

.611 

630 

.805 

.786 

.767 

.749 

.732 

.717 

.701 

.686 

.671 

.668 

.646 

.638 

.620 

640 

.817 

.796 

.779 

.761 

.744 

.728 

.712 

.697 

.682 

.668 

.666 

.643 

.630 

6S0 

.830 

.811 

.791 

.773 

.755 

.789 

.728 

.708 

.602 

.679 

.666 

.668 

.640 

660 

.843 

.823 

.808 

.785 

.767 

.750 

.734 

.718 

.703 

.680 

.676 

.663 

.630 

670 

.855 

.835 

.815 

.797 

.778 

.761 

.746 

.<29 

.713 

.099 

.686 

.672 

.660 

680 

.868 

.847 

.827 

.808 

.790 

.773 

.756 

.740 

.724 

.709 

.696 

.682 

.600 

690 

* 

.880 

.860 

.839 

.820 

.801 

.784 

.767 

.760 

.734 

.720 

.706 

.602 

.670 
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Table  £— Continued. 


Height  ill 
.     feet. 

Temperature  of  ezteraal  air— degrees  Fahrenheit. 

— aoo 

— lOP 

OO 

1(P 

20^ 

80° 

40O 

60P 

90P 

TOO 

80O 
.716 

OOP 

100® 

700 

.893 

.872  ,    .851 

.882 

.818 

.705 

.778 

.761 

.745 

.730 

.702 

1      .689 

710 

.006 

.txH 

.863 

.  OT% 

.824 

.806 

.789 

.772 

.755 

.740 

.726 

.712 

.698 

7» 

.018 

.896 

.875 

.855 

.836 

.817 

.800 

.782 

.766 

.751 

.736 

.722 

.708 

730 

.900 

.909 

.887 

.867 

.847 

.820 

.811 

.798 

.776 

.761 

.746 

.732 

'      .718 

740 

.943 

.921 

.899 

.879 

.850 

.810 

.822 

.804 

.787 

(    .771 

.756 

.742 

.7118 

1 

750 

.055 

.933 

.011 

.891 

.870 

.851 

'     .833 

.815 

.797 

;     .782 

.767 

.752 

!      .738 

760 

•  9n8 

.945 

.022 

.902 

.881 

.802 

!     .W3 

.825 

■    .h08 

.792 

.777 

.761 

'        l^l 

770 

.080 

.957 

.934 

.914 

.893 

.873 

.KM 

.830 

.818 

.802 

.787 

.771 

•  757 

780 

.008 

.97*) 

.946 

.026 

.904 

.885 

.805 

.847 

.829 

.812 

.797 

.781 

.767 

790 

1.006 

.982 

.958 

.937 

.916 

.896 

.876 

.857 

.839 

.828 

.807 

.791 

.776 

800 

1.018 

.094 

.970 

.949 

.927 

.007 

.887 

.868 

.850 

.833 

.817 

.801 

.786 

810 

1.030 

1.006 

.982 

.961 

.938 

.018 

.  Ovtf 

.878 

.860 

.843 

.827 

.811 

.796 

89) 

1.048 

1.018 

.991 

.972 

.960 

.020 

.909 

.889 

.871 

.854 

.837 

.821 

.8<)5 

830 

1.065 

1.031 

1.006- 

.984 

.061 

.»40 

.920 

.900 

.881 

.864 

.847 

.831 

.815 

810 

1.066 

1.043 

1.018 

.996 

.978 

.051 

.931 

.911 

.892 

.874 

.857 

,    .841 

.825 

890 

1.080 

1.055 

i.nso 

1.007 

.964 

.062 

.942 

.922 

.902 

.885 

.867 

.851 

.885 

800   i.uys 

870     1.105 

1.067 

1.041 

1.019 

.995 

.074 

.952 

.932 

.913 

.8OT 

.877 

.860 

.844 

1.079 

1.063 

1.030 

1.007 

.085 

.963 

.943 

.923 

.905 

.887 

.870 

.854 

S» 

1.118 

1.092 

1.065 

1.042 

1.018 

.996 

.074 

.954 

.931 

.915 

.897 

.880 

.864 

890 

1.130 

1.104 

1.077  j  1.053 

1.030 

1.007 

.985 

.964 

.944 

.926 

.907 

.800 

.873 

000 

1.143 

1.116 

1.089 

1.065 

1.041 

1.018 

.996 

.975 

.955 

.936 

.917 

.000 

.883 

910 

1.155 

1.128 

1.101 

1.077 

1.062 

1.020 

.007 

.986 

.965 

.946 

.927 

.010 

.893 

020 

1.168 

1.140 

1.113 

1.068 

1.064 

1.040 

1.018 

.990 

.976 

.956 

.987 

.020 

.902 

930 

1.180 

1.152 

1.125 

1.100 

1.075 

1.051 

1.029 

1.007 

.986 

.967 

.947 

.929 

.912 

040 

1.193 

1.164 

1.137 

1.111 

1.086 

1.062 

1.040 

1.017 

.997 

.977  I    .057 

.939 

.9  A 

090 

1.205 

1.177 

1.149 

1.123 

1.098 

1.074 

1.061 

1.028 

1.007 

.987       .967 

.949 

.931 

000 

1.217 

1.189 

1.160 

1.135 

1.109 

1.085 

1.061 

1.039 

1.017 

.997       .977 

.959 

.841 

070 

1.230 

1.201 

1.172 

1.146 

1.120 

1.096 

1.072 

1.049 

1.028 

1.007       .987 

.969 

.950 

9» 

1.242 

1.213 

1.184 

1.158 

1.131 

1.107 

1.083 

1.060 

1.038  * 

1.018  1     .997 

.978 

.960 

990 

1.255 

1.225 

1.196 

1.109 

1.143 

1.118 

1.094 

1.070 

1.049  1 

1.028  ;  1.007 

QAft 

.969 

1,000 

1.267 

1.237 

1.208     1.181 

1.154 

1.129 

1.105 

1.081 

1.069 

1.038  1  1.017 

.998 

.979 

1.010 

1.279 

1.249 

1.220  i  1.102 

1.165 

1. 14.J 

1.116 

1.092 

1.069 

1.048  !  1.027 

1.008  , 

0.989 

I.CJO 

1.292     1.261 

1.232 

1.204 

1.177 

1.151 

1.127 

1.102 

1.080 

1.058  1  1.037 

1.018 : 

0.998 

1.030 

1.304 

1.273 

1.243 

I.2I5 

1.188 

1.162 

1.137 

1.113 

1.090 

1.069  ;  1.047 

1.027 

1.008 

1.010 

1.317 

1.285 

1.255 

1.227 

1.199 

1.173 

1.148 

1.12:} 

1.101  1 

1.079     1.057 

1.037 

1.017 

1.050 

1.329 

1.298 

1.267 

1.238 

1.211  , 

1.184 

1.159 

1.134 

l.lll 

1.089     1.067 

1.047  1 

1.027 

1,060 

1.341 

1.310 

1.270 

1.250 

1.222 

1.195  1 

1.170 

1.115 

1.121 

1.009     1.077 

1.057  I 

1.087 

1,070 

1.354 

1.322 

1.291 

1.261 

1.233 

1.206 

1.181 

1.155 

1.132 

1.109  1  1.087 

1.067 

1.046 

1.080 

1.366 

1.834 

1.308 

1.273 

1.244 

1.217 

1.191 

1.1G6 

1.142 

1.120     1.007  , 

1.076 

1.036 

1,090 

1.379 

1.346 

1.314 

1.284 

1.256 

1.228 

1.202 

1.17G 

1.153 

1.130     1.107  ' 

1 

1.086 

1.066 

1,100 

1.391 

1.858 

1.326 

1.296 

1.267 

1.239 

1.213 

1.187 

1.163  ! 

1.140  ,  1.117  I 

1.096 

1.075 

1,110 

1.408 

1.370 

1.338 

1.307 

1.278 

1.250 

1.224 

1.198 

1.173 

1. 150  1  1. 127 

1.196 

1.085 

1,120     1.416 

1.382 

1.350 

1.319 

1.289 

1.261 

1.235 

1.208  ' 

1.184 

1.160     1.137 

1.115 

1.094 

1,130     1.428 

1.891 

1.361 

1.330 

1.301 

1.2;^ 

1.245 

1.219 

1.194 

1.170     1.147 

1.125 

1.104. 

1.140  '  1.440 

1.406 

1.373 

1.342 

1.812 

1.283 

1.256 

1.229 

1.204 

1.180     1.157 

1.135  ' 

1.113 

1,130     1.453  ;  1.418 

1.385 

1..153 

1.323 

1.294 

1.267 

1.240 

1.215 

1.191 

1. 167 

1.145 

1.123 

1,160 

1.465 

1.430 

1.397 

1.365 

1.334 

1..305 

1.278 

1.251 

1.225 

1.201 

1.177 

1.154 

1.133 

1.170 

1.477 

1.442 

1.409 

1.376 

1.345 

1.315 

1.289  ' 

1.261 

1.2a5 

1.211  1 

1.187 

1.164 

1.142 

1,180 

1.489 

1.454 

1.420 

1.388 

1.357 

1.327 

1.299 

1.272 

1.245 

1.221     1.197 

1.174 

1.152 

1,100 

1.502 

1.466 

1.432 

1.399 

1.368 

1.338 

1.310 

1.282 

1 

1.256 

j 

1.231 

1.207 

1.183 

1.161 

1.200 

1,514 

1.478 

1.444 

1.411 

1.879 

1.349 

1.321 

1.290 

1.266 

1.241 

1.217 

1.193 

i.m 

1,210 

1.526 

1.490 

1.456 

1.422 

1.390 

1.360 

1.332 

1.303 

1.276 

1.251 

1.227 

1.203 

1.180 

1,220 

1.539 

1.502 

1.467 

1.434 

1.401 

1.371 

1.342 

1.314 

1.288 

1.261 

1.237 

1.212 

1.190 

1,230 

1.551 

1.514 

1.479 

1.445 

1.413 

1.382 

1.353 

1.324 

1.297 

1.271 

1.247 

1.222 

1. 100 

1,240 

1.463 

1.526 

1.491 

1.457 

1.424 

1.393 

1.364 

1.335 

1.307 

1.281 

1.257 

1.232 

1.200 

1,250 

1.576 

1.538 

1.602 

1.468 

1.435 

1.404 

1.374 

1.345 

1.317 

1.291 

1.266 

1.242 

1.218 

1,260 

1.588 

1.550 

1.514 

1.479 

1.446 

1.415 

1.385 

1.356 

1.328 

1.302 

1.276 

1.251 

1.228 

1,270 

1.600 

1.562 

1.526 

1.491 

1.457 

1.426 

1.396 

1.366 

1.338 

1.312 

1.286 

1.261 

1.237 

1,280 

1.612 

1.974 

1.538 

1.502 

1.469 

1.437 

1.407 

1.377 

1.348 

1.322 

1.296 

i.2n 

1.247 

1,290 

1.625 

1.686 

1.549 

1.514 

1.480 

1.448 

1.417 

1.387 

1.359 

1.332 

1.306 

1.280 

1.256 

1,300 

1.687 

1.698 

1.661 

1.525 

1.491 

1.459 

1.428 

1.398 

1.369 

1.342 

1.816 

1.290 

1.266 

1.810 

1.649 

1.610 

1.573 

1.536 

1.502 

1.470 

1.439 

1.408 

1.379 

1.352 

1.326 

1.800 

1.275 

1,820 

1.661 

1.622 

1.584 

1.548 

1.513 

1.481 

1.449 

1.419 

1.390 

1.362 

1.386 

1.809 

1.286 

1,830 

l.«74 

1.684 

1.696 

1.659 

1.525 

1.492 

1.460 

1.429  j 

1.400 

1.372 

1.346 

1.319 

1.204 

1,310 

1.680 

1.646 

1.606 

1.571 

1.536 

1.603 

1.471 

1.440  ' 

1.410 

1.382 

1.856 

1.329 

1.804 
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Table  E— Continned. 


Height  in 
feet. 

Temperature  of  external  air— degr^ea  Fahrenheit 

• 

-20° 

-100 

0° 

100 

20O 

30° 

1 

4XP 

50° 

600 

700 

80O 

90O 

lOOO 

• 

1,350 

1.608 

1.668 

1.G20 

1.582 

1.547 

1.614 

1.482 

L460 

1.420 

1.898 

1.366 

1.889 

1.313 

1.S60 

1.710 

1.669 

1.631 

1.593 

1.668 

1.624 

1.492 

1.461 

1.431 

1.403 

1.375 

1.848 

1..323 

1,370 

1.722 

1.681 

1.643 

1.606 

1.660 

1.536 

1.503 

1.471 

1.441 

1.413 

1.385 

1.868 

1.332 

1,380 

1.785 

1.603 

1.655 

1.616 

1.581 

1.546 

1.614 

1.482 

1.461 

1.423 

1.395 

1.868 

1.342 

1,390 

1.747 

1.706 

1.666 

1.628 

1.592 

1.557 

1.524 

1.492 

1.462 

1.433 

1.406 

1.877 

1.351 

1,400 

1.759 

1.717 

1.678 

1.639 

1.603 

1.508 

1.536 

1.503 

1.472 

1.443 

1.415 

1.387 

1.%1 

1,410 

1.771 

1.729 

l.COO 

1.650 

1.614 

1.579 

1.540 

1.513 

1.482 

1.463 

1.425 

.397 

1.370 

1,420 

1.783 

1.741 

1.701 

1.602 

1.625 

1.590 

1.560 

1.624 

1.492 

1.463 

1.486 

.406 

1.380 

1,430 

1.790 

1.75.3 

1.713 

1.673 

1.626 

1.601 

1.567 

1.534 

1.503 

1.473 

1.444 

1.41ft 

1.3S9 

1,440 

1.806 

1.765 

1.724 

1.685 

1.647 

1.612 

1.677 

1.645 

1.613 

1.483 

1.454 

1.436 

1.3»9 

1,450 

1.820 

1.777 

1.736 

1.696 

1.658 

1.623 

1.688 

1.556 

1.62S 

1.493 

1.464 

1.436 

1.4^6 

1,460 

1.832 

1.788 

1.748 

1.707 

1.670 

1.633 

1  690 

1.566 

1.533 

1.608 

1.474 

1.445 

1.418 

1,470 

1.844 

1.800 

1.759 

1.719 

1.681 

1.644 

1.6U0 

1.576 

1.643 

1.61S 

1.484 

1.456 

1.427 

1,480 

1.857 

1.812 

1.771 

1.730 

1.692 

1.666 

1.620 

1.586 

1.654 

1.628 

1.498 

1.466 

1.407 

1,490 

1.869 

1.824 

1.782 

1.742 

1.703 

1.666     L630 

1.697 

1.564 

1.6S8 

1.606 

1.474 

1.44« 

1,600 

1.881 

1.836 

1.794 

1.753 

1.714 

1.677  1  1.641 

1 

1.607 

1.674 

1.648 

1.518 

1.484 

1. 45ft 

APPENDIX    27. 

CLASSIFIED  LIST  OF  STATIONS  OF  THE  SIGNAL  SERVICE. 

STATIONS  OF  THE  FIBST  OSDEB, 

Making  eonUnwnts  records  hy  means  of  self-registering  tita/rtimetifo. 

Washington  City.lf 

STATIONS  OF  THE  SECOND  OBDEB, 

Taking  six  observations  daily ^  reporting  three  times  a  day  hy  telegraphy  and  monthly  hy  maiL 


Boston,  Maas.t^ 
Chicago,  ni.t*ir 
New  York  City.  t*J 
Philadelphia,  Pa.1| 

Taking  flve  observations  daily ^  reporting  three  times  a  day  hy  telegraphy  and  monthly  hy  maU 


Prescott,  Ariz. 
Saint  Louis,  Mo.^ 
San  Francisco,  (XL.t2^ 


Ahilene,  Tex.  If 
Albany,  N.  Y.lf 
Alpena,  Mich.t* 
Atlanta,  Ga.||lf 
Atlantic  City,  N.  J.f* 
Angusta,  Ga.n||ir 
Baltimore,  Md.tnr 
Block  Islwd,  R.  Lf* 
Bridger,  Fort,  Wyo. 
BoffiJo,  N.  Y.t*f 
Cairo,  111.^11 
Canby,  Fort,  Wash.f* 
Cape  Henry,  Va.* 
Gape  Mendocino,  CaL 
Cedar  Keys,  Fla.t*|| 
Charleston,  S.  C.t*||ir 
Charlotte.  N.  CHIT 
Chattanooga,  Tenn.}1[|| 
Cheyenne,  Wyo.  If 
Chincotei^e,  ya.t* 
Cincinnati,  Ohiatf 
aereland,  Ohio.t*ir 
Colnmbns,  Ohio.  IT 
Concordia,  Kans.l| 
Davenport,  Iowa.tir 
Denver,  Colo.f 
Dee  Moines,  Iowa.  If 
Detroit,  Mich.fTT 
Dodge  City,  Kans.ir 
Eai^rt,  Met* 


£1  Paso,  Tex. 
Erie,Pa.*1f 
Escanaba,  Mich.f* 
Fort  Smith,  Ark.  tllj 
Galveston,  Tex.t^p 
Grand  Haven,  Michut^lT 
Hatteras,  N.  C* 
Huron,  Dak. 
Indianapolis,  Ind.^ 
Indianola,  Tex.*t 
Jacksonville,  Fla.t*ir 
Keokuk,  lowa.:^^ 
Key  West,  Fla^t* 
Kitty  Hawk,  N.  C* 
Knoxville,  Tenn.Jlf 
La  Crosse,  Wis-Jlf 
Lamar,  Mo.^ 
Leavenworth,  Kans.tf 
LitUe  Rock,  Ark.JUf 
Los  Angeles,  Cal. 
LouisvUle,  Ky.JIT 
Lynchburg,  Va.][ 
Mackinaw  City,  Mich.t* 
Macon,  Fort.  N.  C* 
Marquette,  Mich.f* 
Memphis,  Tenn.tinr 
Milwaukee,  Wis.!*! 
Mobile,  Ala.t*||1[ 
Montgomery,  ALelU^ 
Moorhead,  Minn. 


*  Displays  cautionary  signals. 

t  lakes  observations  of  temperature  of  the  water  in  river  or  harbor  at  2  p.  m.  (75th 
meridian  time),  daily. 

1  Takes  observations  of  the  stage  of  water  in  the  river  at  2  p.  m.  (75th  meridian  time), 
didly. 

2  Prints  Farmers'  Bulletin. 

I  Takes  cotton-region  observation  at  6  p.  m.  (75th  meridian  time),  daily. 
Displays  cold-wave  signal. 

317 


i 


318                   liEPORT   OF  THE   CHIEF   SIGNAL   OFFICER. 

STATIONS  OF  THE  SECOND  OKDEB — OOntinued. 

Mount  Washington,  N.  H.  Sacramento,  Cal4 

Myer,  Fort,  Va.  Saint  Paul,  Minn.  JIT 

Nashville,  Tenn4||1[  Saint  Vincent,  Minn. 

New  London,  Conn.t*ir  Salt  Late  City,  Utah. 

New  Orleans,  La.t*||1f  San  Diego,  CaL* 

Norfolk,  Va.-nf  Sandus^,  Ohio.t*ir 

North  Platte,  Nebr.H  Sandy  Hook,  N.  J.f* 

Olympia,  Wash.*  San  Luis  Obispo,  OcJ. 

Omaha,  Nebr41f  Santa  F^,  N.  Mex. 

Oswego,  N.  Y.*1[  Savannah,  Ga.t*l|1[ 

Palestine,  Tex.||1[  Shreveport,  La.t||f 

Pensacola,  Fla.t*  Smithville,  N.  C.f* 

Pittsburg,  Pa.t1[  Springdeld,  lllf 

Port  Huron.  Mich.*  Toledo,  Ohio.t*1l 

Portland,  Me.t*T  Valentine,  Nebr. 

Portland,  Oreg4t  Vicksbuig,  MiaB.t||1[ 

Ked  Bluff,  Cal.t  West  Las  Animas,  Colo. 

Kio  Grande  City,  Tex.  Winnemuoca,  Nev. 

Rochester,  N.'Y.1[  Yankton  Dak41[ 

Koseburg,  Oreg.  Yuma,  Aiiz.^ 

2<ikinfffice  obaarvationadttUjf^  wMking  report  once  a  d<m  bjf  tdegraphy  oMd  wumtkif  by  hkuI, 

Qubnqne,  Iowa.}f 

Taking  five  obaenxUiona  daily,  and  reporting  monthly  hy  maiL 

Bols6  City,  Idaho.  Pike's  Peak,  Colo. 

Frisco,  Utah.  Sanford,  Fla.1[ 

Greencastle,  Ind.^  Walla  Walla,  Wash. 

Keeler,  Cal.  Wilmington,  N.  C.t*||ir 
New  Haven,  Conn.t1[ 

Taking  three  obeervaHona  daily,  reporting  three  times  a  day  by  telegraph,  and  monthly  by  maiL 

Apache,  Fort,  Ariz.  Montrose,  Colo. 

Assinaboine,  Fort,  Mont  Nantucket,  Nantucket  Island,  Maas.* 

Bismarck,  Dak.  Poplar  River,  Mont. 

Brownsville,  Tex.  Port  Angeles,  Wash.* 

Buford,  Fort,  Dak.  San  Antonio,  Tex.|| 

Custer,  Foit,  Mont  Shaw,  Fort,  Mont 

Deadwood,  Dak.  Still,  Fort  Ind.  T. 

Duluth.  Minn.*t  Spokane  Falls,  Wash. 

Elliott,  Fort,  Tex.  Stanton,  Fort,  N.  Mex. 

Helena,  Mont  Tatoosh  Island,  Wash. 

Maginnis,  Fort,  Mont  Totten,  Fort,  Dak. 

Taking  three  obeervationa  daily,  and  reporting  mmUhly  by  maU. 

Benton,  Fort,  Mont  Sitka,  Alaska. 

BidweU,  Fort,  CaL  Sully,  Fort,  Dak. 

Davis,  Fort,  Tex.  Thomas,  Fort,  Am. 
Grant,  Fort  Ariz. 

Mumtrekhlagamut,  Koskokvim  River, 
Alaska. 


*  Displays  cautionary  signals. 

fT&kes  observations  of  temperature  of  water  in  the  river  or  harbor  at  2  p.  m.  (75tb 
meridian  time),  daily. 

X  Takes  observations  of  the  stage  of  water  in  the  river  at  2  p.  m.  (76th  meridian  time), 
daily. 

11  Takes  cotton-region  obeervatioiis  at  6  p»  m.  (75th  median  time),  daily. 
11  Disphi^s  cold- wave  signal 
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STATIONS  OF  THE  THIRD  OEDEB, 
'Ihkiiyj  one  odnervalion  daily  {at  the  hour  of  8un8€t)y  and  reporting  nwrUhly  by  mail. 


Ashland,  Oreg. 
Astoria,  Oreg.* 
Bowie,  Fort,  Ariz. 
Cape  Henlopen,  DeL* 
CoBor  d^Alene,  Fort,  Idaho. 
Cottage  City,  Mass.* 
Darango,  Colo. 
Edgartown,  Mass.* 
Henrietta,  Tex. 
Klamath,  Fort,  Oreg. 
Lakeview,  Oreg. 
Laramie,  Fort,  Wyo. 
Lava,  N.  Mex. 
Linkville,  Or^. 
Marfa,  Tex. 
Maricopa,  Ariz. 
McDowell,  Fort,  Ariz. 


Narragansett  Pier,  R.  I. 
Neah  Bay,  Wash. 
New  River  Inlet,  N.  C* 
Ocean  City,  Md. 
Phoenix,  Ariz. 
Pysht,  Wash. 
Reno,  Fort,  Ind.  T. 
San  Carlos  Agency,  Ariz. 
Spokane,  Fort,  Wash. 
Supply,  Fort,  Ind.  T. 
Verde,  Fort,  Ariz. 
Wash  Woods,  N.  C. 
Watrons,  N.  Mex. 
Webster,  Dak. 
Willcox,  Ariz. 
Yates,  Fort,  Dak. 


BEPAIB  STATIONS, 
On  the  United  Slates  military  telegraph  lines,  at  whieh  no  obser cations  are  taken. 


Ash  Fork,  Ariz. 
Cantonment,  Ind.  T. 
Carter,  Wyo. 
Caster  Station,  Mont. 
Edinbnrg,  Tex. 
Galpin,  Mont. 


Glendive,  Mont. 
Lakota,  Dak. 
Parker's,  Oreg. 
Robinson,  Fort,  Nebr. 
Santa  Maria,  Tex. 

SPECIAL  PBINTINQ  STATIONS. 


Logansport,  Ind.1[ 

SPECIAL  DISPLAY  STATIONS. 

Stations  receiinng  orders  direct  from  Washington  City, 

Monroe,  Fort,  Va. 

Stations  receiving  orders  from  Washington  City  {designating  section  affected)  through  the  a6- 

server  in  charge  of  the  section  center. 


Mackinaw  Section  (Chicago,  Illinois,  center). 

Frankfort,  Mich. 
Petoskey.  Mich. 

Grand  Haven  Section  (Chicago,  Illinois,  center). 

Pent  water,  Mich. 
Saint  Joseph,  Mich. 
South  Haven,  Mich. 

Milwaukee  Section  (Milwaukee,  Wisconsin,  center). 

Racine,  Wis. 
Sheboygan,  Wis. 

Green  Bay  Section  (Milwaukee,  Wisconsin,  center). 

Ahnapee,  Wis.  Menominee,  Mich. 

Green  Bay,  Wis.  Sturgeon  Bay,  Wis. 

Kewanncte,  Wis. 

Saginaw  Bay  Section  (Detroit,  Michigan,  center). 

Bay  City,  Mich.  Sand  Beach,  Mich. 

East  Tawas,  Mich. 


Charlevoix,  Mich. 
Cheboygan,  Mich. 


Lndington,  Mich. 
Manistee,  Mich. 
Montague,  Mich. 
Mosk^on,  Mich. 

Kenosha,  Wis. 
Manitowoc,  Wis. 


*  Displays  cautionary  signals. 
20  SXG 


1[  Displays  cold-wave  signals. 
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SPECIAL  DISPLAY  STATIONS— continued. 

Erie  Section  (Erie,  Pennsylvania,  center). 

Ajshtabala,  Ohio.  Dunkirk,  N.  Y. 

Oswego  Section  (Oswego,  New  York,  center). 

Cape  Vincent,  N.  Y.  North  Fair  Haven,  N.  Y. 

Portland  Section  (Portland,  Maine,  center). 

Bath,  Me.  Rockland,  Me. 

Boothbay,  Me.  Southwest  Harbor,  Me. 

Boston  Section  (Boston,  Massachusetts,  center). 

Gloucester,  Mass.  Newbnryport,  Mass. 

Marblehead,  Mass.  Portsmouth,  N.  H. 

Wood's  HoU  Section  (Boston,  Massachusetts,  center) 

Bass  River  Light,  Mass.  New  Bedford,  Mass. 

Highland  Light,  Mass.  Provincetown,  Mass. 

Hyannis,  Mass.  Wood's  HoU,  Mass. 

Newport  Section  (New  London,  Connecticut,  center). 

Bristol,  R.  I.  Newport,  R.  I. 

Fall  River,  Mass.  Stonington;  Conn. 

Narragansett  Section  (Narragansett  Pier,  Rhode  Island,  center). 

Point  Judith,  R  I. 

New  Jersey  Coast  Section  (Atlantic  City,  New  Jersey,  center). 

Bamegat  City,  N.  J. 
Savannah  Section  (Savannah,  Georgia,  center). 

Brunswick,  Ga.  Tybee  Island,  Ga. 

Port  Royal,  S.  C. 

Jacksonville  Section  (Jacksonville,  Florida,  center). 

Femandina,  Fla.  Saint  Augustine,  Fla. 

Fort  George  Island,  Fla. 

The  following-named  stations  repeat  cautionary  signal  orders  issued  to  the  statioiui  set 
opposite  their  respective  names: 

Cedar  Tree  Neck,  Mass -Cottage  City,  M.oss. 

Charlotte,  N.  Y ...- Rochester,  N.  Y. 

City  Island,  N.  Y New  York  City. 

Corpus  Christi,  Tex Indianolo,  Tex. 

Morgan,  Fort,  Ala Mobile,  Ala. 

New  Haven  Light,  Conn New  Haven,  Conn. 

Chicago  Water  Crib Chicago,  lU. 

SandKey  Light,  Fla-— ^ Key  West,  Fla. 

Port  Eads,  La. New  Orleans,  L.a. 

Sankaty  Head  Light.  Mass ...Nantucket,  Mass. 

Milwaukee,  Wisconsin,  notifies,  by  telegraph,  the  postmasters  at  Ashland,  Wisconsin, 
and  Houghton,  Michi^n,  of  all  cautionary  signal  orders  for  Duluth,  Minnesota,  anil 
Marquette,  Michigan. 

Cleveland,  Ohio,  notifies,  by  telegraph,  Mr.  E.  D.  Foskctt,  Lorain,  Ohio,  of  all  cau- 
tionary signal  orders  for  Cleveland. 

Indianola,  Tex.,  notifies  Brownsville, Tex.,  of  all  cautionary  signal  orders  for  ludianola. 

Pensacola,  Fla.,  notifies  Apalachioola,  Fla.,  of  all  cautionary  signal  orders  for  Pensa- 
cola. 

SPECIAL  BIVEK  STATIONS. 

Olmervationa  of  the  stage  of  water  in  the  river  are  taken  at  2  p,  m.  (75^i  meridian  time)^ 

daily, 

Cairo,  Illinois  (center). 

Evansville,  Ind.  Mount  Caimel,  HI. 

(;nind  Tower,  IlL  Paducah,  Ky. 

Johusonville,  Tenn.  Vinceiines,  Ind. 
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Charleston,  Tenn. 
Clinton,  Tenn. 
Ilecatnr,  Ala. 
Kingston,  Tenn. 


Plattmnonth,  Nebr. 


BuiDside,  Ky. 


Alexandria,  La. 
Bayou  Sara,  La. 
Camden,  Ark. 
Bdhi,  La. 


Brookrille,  Pa. 
Clarion,  Pa. 
Conflnenoe,  Pa. 
Freeporii,  Pa. 
Johi£stown,  Pa. 
Lock  No.  4,  Pa. 
Mahoning,  Pa. 
Marietta,  Ohio. 
Mozgantown,  W.  Va. 

Albany,  Qreg. 
Engene  City,  Oreg. 

Colnsa,  GaL 
Folaom  City,  CaL 


Beordfltown,  111. 
BoonyiHe,  Mo. 
Hermann,  Mo. 
Jerome,  Mo. 
Kansas  City,  Mo. 

Cooflhatta  Chnte,  La. 


Arkansas  City,  Ark. 
Newport,  Ark. 

Harper's  Ferry,  W.  Va. 
Helaia^Aik. 


SPECIAL.  KiVEK  STATIONS— Continued. 

Charleston,  South  Carolina  (center). 

Mount  Holly,  N.  C. 

Chattanooga,  Tennessee  (center). 

Leadvale,  Tenn. 
Loudon,  Tenn. 
Strawberry  Plains,  Tenn. 

La  Crosse,  Wisconsin  (center). 

Wabasha.  Minn. 

Leavenworth,  Kansas  (center). 

Saint  Joseph,  Mo. 

Little  Rock,  Arkansas  (center). 

Dardanelle,  Ark. 

Nashville,  Tennessee  (center). 

Carthage,  Tenn. 

New  Orieans,  Louisiana;  (center). 

Girard,  La. 
Monroe,  La. 
West  Melville,  La. 

Pittsburg,  Pennsylvania  (center). 

New  Geneva,  Pa. 
Oil  City.  Pa. 
Parker's  Landing,  Pa. 
Rowlesbuig,  W,  Va. 
Saltsburg,  Pa. 
Warren,  Pa. 
Weston,  W.  Va. 
Wheeling.  W.  Va. 

Portland,  Oregon  (center). 
Umatilla,  Or^. 

Sacramento,  California  (center). 

Marysville,  CaL 
Oroville,  CaL 

Saint  Louis,  Missouri  (center). 

Xjexington,  Mo.  • 

Louisiana,  Mo. 
Peoria,  HI. 
Warsaw,  ^11. 

Shreveport,  Louisiana  (center). 

Fulton,  Ark. 
Vicksburg,  Mississippi  (center). 

Yazoo  City,  Miss. 

Wsshington  City  (center). 

Le  Claire,  Iowa. 
Muscatine,  Iowa. 
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SPECIAL  COTTON-KEGION  STATIONS  AND  CENTEBS. 

One  observation  made  daily  atSp,  m.  (75ih  meridian  tme), 
Wilmington,  North  Carolina  (center). 


Cheraw,  S.  C. 
Florence,  S.  C. 
Goldsborongb,  N.  C. 
Lnmberton,  N.  C. 
New  Berne,  N.  C. 


Brancbville,  S.  C. 
Hardeeville,  S.  C. 
Jacksonborougb,  S.  C. 
Kingstree,  S.  C. 


Allendale,  S.  C. 
Athens,  (ra. 
Bateebnrg,  S.  C. 
Blackville.  S.  C. 
Camak,  Ga. 
Chester,  S.  C. 


Albany,  Ga. 
AUapaba,  Ga. 
Bainbridge,  Ga. 
Eastman,  Ga. 
Femandina,  Fla.^ 
Fort  Gaines,  Ga. 
Jessnp,  Ga. 


Anderson,  6.  C. 
Cartersville,  Ga. 
Columbus,  Ga. 
Gainesville,  Ga. 
Greenville,  S.  C. 
Griffin,  Ga. 


Birmingham,  Ala. 
Eafanla,  Ala. 
Fort  Deposit,  Ala. 
Greenville,  Ala. 
Marion,  Ala. 


Aberdeen,  Miss. 
Columbus,  Miss. 
Evergreen,  Ala. 
Livingston,  Ala. 


Alexandria,  La. 
Amite  City,  La. 
Brookhaven,  Miss. 
Cheney ville.  La. 
Cousbatta  Chute,  La. 
HazlebuFBt,  Miss. 


Raleigh,  N.  C. 
Salisbury,  N.  C. 
Wadesborough,  N.  C 
Weldon,  N.  C. 

Charleston,  South  Carolina  (center). 

Saint  Geoige's,  S.  C. 
Saint  Matthew's,  8.  C 
Yemiksse^,  S.  C. 

Augusta,  Georgia  (center). 

Columbia,  S.  C. 
Greenwood,  8.  C. 
Union  Point,  Ga. 
Washington,  Ga. 
Waynesborough,  Ga. 

Savannah,  Georgia  (center). 

Live  Oak,  Fla. 
MiUen,  Ga. 
Quitman,  Ga. 
Smithville,  Ga. 
ThomasvUIe,  Ga. 
Waldo,  Fla.  a 
Way  Cross,  Ga. 

Atlanta,  Georgia  (center). 

Macon,  Ga. 
Newnan,  Ga. 
Spartanburg,  S.  C. 
Tocooa,  Ga. 
West  Point,  Ga. 

Montgomery,  Alabama  (center). 

Calera,  Ala. 
Opelika,  Ala. 
Pine  Apple,  Ala. 
Selma,  Ala. 

Mobile,  Alabama  (center). 

Macon,  Miss. 
Meridian,  Miss. 
Okolona,  Miss. 
•  Waynesborough,  MiSB. 

New  Orleans,  Louisiana  (center) 

Lafayette,  La. 
Minden,  La. 
Natchez,  Miss. 
Natchitoches,  La. 
Opelousas,  La. 
Port  Gibson,  Miss. 


*  Displays  cautionary  signals. 

a  These  reports  are  consolidated  at  Cedar  Keys  and  tel^iaphed  to  Savannabt 
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BFECLLL  OOnOK-BBOION  STATIONS  AND  CENTERS — OOntmQed. 


Tex. 
Belton,  Tez. 
Brenham,  Tez. 
Colambia,  Tez. 
Gorsicana,  Tez. 
Caero,  Tez. 
Dallas,  Tez. 
Heame,  Tez. 
Houston,  Tez. 


Edwards,  Miss. 
Jackson,  Miss. 


Arkansas  City,  Ark. 
Brinkley,  Ark. 
Devairs  Blnff.  Ark. 
Forrest  City,  Ark. 
Helena,  Ark. 
Kensett,  Ark. 
Magnolia,  Ark. 
Malvern,  Ark. 

Arlington,  Tenn. 
BatesTille,  Miss. 
Bolivar,  Tenn. 
Brownsville,  Tenn. 
Corinth,  Miss. 
Covington,  Tenn. 
Decatnr,  Ala. 
Dyersbnrg,  Tenn. 
Grand  Junction,  Tenn. 


Galveston,  Texas  (center). 

Hnntsville,  Tez. 
Longview,  Tez. 
Lnling,  Tez. 
Orange,  Tez. 
Sonr  Lake,  Tez. 
Tyler,  Tex, 
Waco,  Tez. 
Weatberford,  Tez. 
Weimar,  Tex. 

Vicksburg,  Mississippi,  (center). 

Lake,  Miss. 
Monroe,  La. 

Little  Kock,  Arkansas  (center). 

Monticello,  Ark. 
Newport,  Ark. 
Paris,  Tex. 
Pine  Bluff,  Ark. 
Prescott,  Ark. 
Knssellville,  Ark. 
Texarkana,  Ark. 

Mempbis,  Tennessee  (center). 

Grenada,  Miss. 
Hernando,  Miss. 
Holly  Springs,  Miss. 
Milan,  Tenn. . 
Oxford,  Miss. 
Paris,  Tenn. 
Scottsborongh,  Ala. 
Tnscambia,  Ala. 


CITIES  AT  WHICH  THE  COLD-WAVE  SIGNAL  IS  DISPLAYED. 

(Not  Signal  Service  stations.) 
Flags  fumisJied  hy  the  Signal  Service, 


Anbnm,  Ala. 
Kansas  City,  Mo. 
Madison,  Wis. 


Nortbfield,  Minn. 
Richmond,  Va. 
Wellington,  Kans. 


APPENDIX   28. 

Monthly  and  yearly  meteorological  summaries  at  statkms  of  the  Signal  ^errioe,  United  Siatm 

Arwy, 


ABILENE,  TEX. 
[Lfttitade,  82o  14'  X. ;  longitude,  99o  45'  W.    Local  time,  1.39  slow,  Ea«teni.] 
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ALBANY.  N.  Y. 
[Latitude,  42^  SO'  N. ;  longitude  739  45^  W.    Local  time,  0.05  fast,  Bantern.] 
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ALPENA,  MICH. 
[Latitude,  45o  5'  N.  {  longitude,  83o  SC  W.    Local  time,  0.34  alov,  Eaetern.] 
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APACHE,  FORT.  ARIZ. 
[Latitade,  33o  48'  N. ;  longitade,  lOOo  57'  TV.    Local  time,  2.20  alow,  Eaatern.] 


-• 

Presaure. 

Temperature. 

Dew  point. 

RelatiTO 
bamldity. 

1 

1 

• 

B 
S 

1 

• 

S 

0 

s 

a 
1^ 

• 

S 

ej 

• 

S 

■ 
CO 

o 

43.3 
53.0 
58.9 
05.0 
73.8 
80.7 
86.9 
82.6 
81.6 
74.0 
60.6 
62.6 
67.8 

• 

B 

• 

o 

30.7 
38.5 
46.3 
52.0 
57.4 
64.6 
72.5 
60.3 
63.9 
53.8 
44.7 
37.4 
52.6 

• 

0 

es 

• 

B 

0 
S 

o 

50 

67 

72 

81 

91 

94 

101 
08 
93 
87 
77 
68 

101 

• 

E 

1 

0 

o 

-  4 

12 
22 
24 
84 
33 
44 
50 
88 
80 
22 
13 
-4 

Mean. 

5 

• 

es 

• 

a 
p. 

CO 

o 

30.9 
3L0 

sas 

34.8 
8a4 
4a  0 
60.3 

KM    ^ 

44.8 

sas 
3a5 

32.0 
3&2 

• 

a 

• 

p- 

• 

a 

ci 

9* 

• 

a 

a 

d 

CO 

65 
46 
46 
34 
80 
32 
32 
44 
28 
26 
41 
48 
39 

::  ^ 

75  71 

67  65 

68  65 

49  49 

50  46 

44  44 
54  52 
68  64 
48  47 

45  44 
66  60 
71   67 
59  66 

S 

1 

S 

0 

s 

1 

• 

E 

0 

J.. 
F.. 
M. 
A.. 
M. 
J.. 
J.. 
A.. 
H.. 
O.. 
N.. 
D.. 
T.. 

In. 

25.074 

25.006 

25.142 

24.977 

24.070 

25.069 

25.102 

25.096 

25.066 

25.082 

25.071 

25.104 

25.062 

In. 

25.32 

25.29 

25. 33 

25.18 

25.08 

25.21 

25.22 

25.19 

25.21 

25.19 

25.26 

25.38 

25.38 

In. 

24.80 
24.69 
24.03 
24.81 
24.81 
24.85 
25.00 
25.01 
24.03 
24.82 
24.68 
24.72 
24.68 

o 

23.5 
27.2 
36.2 
41.0 
45.0 
40.5 
69.7 
59.6 
;  62.4 
;  41.1 
37.2 
28.7 
41.8 

o 

32.5 
30.6 
47.1 
63.3 
5a7 
64.0 
78.0 
70.5 
66.0 
56.3 
47.6 
39.6 
54.1 

o 

47.7 
67.9 
63.3 
69.9 
7a  3 
85.8 
02.3 
87.6 
85.4 
77.5 
64.5 
67.3 
72.8 

o 

18.1 
24.2 
33.7 
37.1 
41.3 
45.3 
66.6 
57.6 
48.4 
37.6 
32.0 
24.1 

sao 

o 

ia2 

22.3 
30.7 
29.9 
29.5 
83.2 
49.2 
63.6 
40.2 
2a3 
2a6 
23.9 
82.1 

o 

2a6 

27.8 
85.1 
82.4 
8a7 
41.1 
52.5 
57.6 

4ai 

31.6 

sai 
2a6 
sao 

o 

23.6 
27.0 
84.0 
32.4 
84.9 
89.8 
60.7 

5ao 

42.7 
81.7 
32.4 
2a2 

3a  1 

74 

82 
81 
65 
.57 
55 
71 
81 
65 
61 
72 
82 
70 

ASSINABOIXE.  FORT.  MONT. 
[Latitade.  48^  32'  K. ;  longitude,  109o  42'  W.    Local  time,  2.19  alow,  Eastern.] 


J.. 

F.. 
M. 
A.. 
M. 

J  .. 

27.135 
27.108 
27.224 
27.122 
27.094 

27.68 
27.67 
27.51 
27.47 
27.45 

2a  65 
2a  52 
2a  92 
2a  CI 
2a  74 

a9 

13.1 
33.7 
3a  7 
43.7 

14.1 
22.1 

4a  1 

51.9 
62.2 

12.0 
17.4 
30.0 
47.1 
55.5 

12.0 
17.5 
39.6 

4a  2 

53.  H 

46 
51 
68 
78 
83 

-30 

-17 

15 

17 

18 

21.4 
27.6 
62.8 
6a  5 
67.9 

1.9 

a6 

29.8 
33.8 
3a9 

-1.0 

7.3 

27.6 

30.6 

3a7 

as 

11.6 

3a2 
3a  4 

35.8 

4.0 

ia2 
sai 

34.4 
39.5 

2.1 

a  7 

30.3 
33.5 
37.0 

t 
67  66 
79:  66 
79:  66 
79  57 
74  39 

70 
74 
69 
63 
67 

«' 

73 
71 
66 

57 

J.. 
A-. 
8.. 
O.. 

N.. 
1).. 
T 

27.157 
27.204 
27.104 
27.180 
27.025 
27.098 

27.40 
27.46 
27.40 
27.65 
27.35 
27.69 

26  93 
2a  91 
2a  66 
2a  78 
2a  65 
2a  67 

56.6 
54.3 
47.9 
37.4 
33.1 
20.9 

73.5 
72.5 
67.3 
66.5 
48.4 
37.3 

67.0 
63.0 
66.6 
45.0 
30.3 
31.8 

6a5 
63.6 
57.3 

4a  6 

4a  3 

3ao 

96 
96 
93 
83 
64 
68 

41 
41 
36 
10 
15 
-  6 

79.7 
7a  1 
72.3 
61.7 
52.3 
4a  8 

5a5 
60.7 
43.9 
82.3 
25.6 
2L0 

'iai 
4a  0 
3a  7 
2a  2 

23.2 

ia4 

47.7 
50.8 
41.9 
83.3 
29.9 
31.8 

50.4 

4a  6 
4a  0 
2a  7 

27.8 

lae 

4a3 

4a  6 

39.5 
29.7 
27.0 

lao 

72  43 
75  49 

66  41 
C5i  43 

67  50 
63   56 

..J... 

50 
61 
55 
54 
64 
59 

58 
62 
54 
54 
60 
59 

1 

ATLANTA.  GA. 
[Latitude,  33o  45'  N. ;  longitnde,  84o  23'  W.    Local  time,  0.87  alow,  Eaatern] 


J.. 

29.003 

29.42 

2a  51 

34.0 

4a  1 

3a  7 

3a  0   64 

14 

4a  4 

31.6 

27.1 

2a5 

2a  6 

2a4 

74 

56 

60 

66 

F.. 

2a  854 

29.20 

2a  27 

3a  9 

4a  5 

3a  0 

3a  5  69 

8 

4ai 

das 

2a3 

2a  1 

2a  2 

2a  2 

71 

54 

50 

62) 

M  . 

2a  922  2a  30 

28.62 

40.7 

54.2 

4a  1 

47.0   69 

20 

5a2 

sai 

20.7 

3a6 

3a9 

8a4 

66 

45 

67 

66 

A.. 

2a  906  2a  80 

2a  64 

54.0   6a  0 

60.2 

61.1 

8.3 

36   7a  5 

61.6 

44.4 

4a  2 

42.8 

42.5 

71 

39 

55 

55 

M  . 

2a  807   29.02 

2a  46 

60.0 

72.3 

•65.2 

6a  1 

83 

46 

74.8 

5a  9 

6a  8  52.0 

54.4 

6a7 

79 

56 

71 

60 

J.. 

2a  919  20.10 

28.70 

71.8 

82.3 

75. 2 

7a  4 

90 

57 

84.0 

69.2 

65.5  63.7 

6a9 

aa4 

81 

55 

76 

71 

J.. 

2a892  29.09 

2a  09   72.9 

84.5 

77.1 

7a  2 

01 

59 

sas 

71.1 

OaS:  66.6 

69.7 

6a  2 

86 

56 

70 

74 

A.. 

2a  861   2a  04 

2a  67 

71.5 

82.8 

7a  2  7a  5 

90 

59 

84.6 

6a  7 

67.3 

6a8 

67.9 

67.0 

87 

58 

7« 

75 

8.- 

28.893  29.11 

2a  67 

64.9 

75.0 

68.5   6a5 

87 

63 

7a  4 

63.8 

62.0 

62.1 

6a7 

62.6 

91 

67 

P& 

81 

0.. 

2a  839,  29.11 

2a  41 

50.7 

63.3 

5a  6|  ^.  5 

74 

37 

64.9 

4a  0 

4a  0 

47.8 

4a  7 

4a  2 

91 

60 

70 

76 

N.. 

2a  860  29. 16 

2a  51 

4a  2 

5a  2 

4a  1 

50.2 

73 

29 

68.5 

42.5 

89.8 

39.1 

8a4 

39.4 

82 

57 

71 

76 

1).. 

28.971   29.37 

28.44 

3a  7 

4a  4 

41.9 

42.9 

69 

21 

51.6 

84.1 

2a8 

2a  3 

2a7 

2a6 

74 

48 

62 

61 

Y.. 

2a804   29.42 

2a  27 

53.2 

65.0 

57.7 

68-6 

91 

8 

67.0 

60.8 

4a7 

4ai 

47.3 

4a  7 

79 

64 

70 

68. 

ATLANTIC  CITY,  K.  J. 
[Latitude,  39o  22'  N. ;  longitude,  74o  25'  W.    Local  time,  0.03  faat,  Eaatern.] 


J.. 

80.092 

3a  81 

2a  43 

30.9   34.9 

31.0 

82.3 

53 

7 

3a9 

24.0 

2a5 

29.6 

2a  8  27.6 

84 

81 

84 

83 

F.. 

29.953 

3a  48   2a  14 

23.4   2a  0 

24.7 

2a  7 

48 

5 

33.2 

las 

ia7 

22.8 

ia4  20.5 

85 

77 

80 

81 

M. 

80.026 

3a  40 

2a  CO 

2a  0  3a  8 

30.4 

31.4    .05 

8 

3a  7 

24.8 

22.7 

sa7 

2a4  2a6 

81 

82 

85 

83 

A.. 

30.014 

30.  .19 

2a  40 

44.0   62.1 

4.3.8 

4a  6,  75 

29 

54.6 

39.2 

3a6 

44.6 

4a  6  41.6 

85'  77 

89 

83 

M  . 

29.9.33 

.30. 22 

2a  52 

.'>3. 3 

5a  4 1  52.7 

51.8;  75 

35 

61.5 

4a  3 

51.2 

53.6 

60.2   5L0 

93   85 

91 

00 

J.. 

29.989 

3a3i 

29.46 

64.4 

72.3 

ca5 

66.7 

87 

52 

74.8 

5a  3 

60.5 

64.4 

5a  5  61.5 

88  77 

87 

84 

J .. 

2a  046 

3a  20 

2a  Co 

71.9 

77.  2 

71.0 

7a  4'  91 

57 

8a  4 

67.7 

68.3 

7a  5 

68.2,  69.0 

89  81 

01 

87 

A.. 

20.070   3a  25 

2a  60 

7a  5 

77.7 

71.2:  7a  1!  89 

49 

80.3 

ca4 

66.0 

6a6 

07.6  67.4 

hU  75    to 

83 

S.. 

30.074   .3a  36 

2a  40-  01.8;  cai 

can  64.7    81 

44 

71.6 

58.4 

57.0 

5a  1 

57.9   5a 0 

b4\  72'  84 

80 

C. 

3a  014  saao 

29.08 

53.4!  •'■>»•  7 

r>4.4|  .').''».  8    74 

34 

oao 

4a  2 

50.3 

52.6 

61.0 

5L3 

90 

7> 

89 

m 

N.. 

2a  044   3a  34 

2a  54 

4a  6   50.0 

4.'i.6   4a  4;  G5 

27 

6a  3 

sas 

8a4 

4L6 

41.6 

4a  0 

86 

70 

87 

83] 

D.- 

30.025   3a  71 

2a  25 

34.7   4a  2 

.3.'i.9   .3a  0    r)3 

32 

44.8;  2a  c 

3a  4 

sai 

31.4 

31.6 

84 

77 

84 

e» 

Y.. 

29.008  3a  81 

2a  08 

4a  3   54.7 

4a  9   50.  C   01 

5 

.^AO 

4X7 

44.3 

47.5 

4a  0 

4a  6 

86 

7» 

87 

84 

BEPOET  OP  THE  CHIEF  SIGNAL  OPPICEE. 
Momtklf  tiAd  jearlf  mtttontlogieal  tmMarf —Contiaaed. 

APACHS,  fOBT.  ABIZ. 


328 


REPORT  OP  THE   CHIEF   SIGNAL   OFFICER. 


Monthly  and  yearly  meteorological  eummariee — Continaed. 

AUGUSTA,  OA. 
TLafcitade.  33°  28"  N. ;  loDgitade.  81o  54'  W.    Local  time,  0.27  slow,  Eastern.] 


i 

a 


J  . 

F.. 

M 

A. 

M 

J. 

J. 

A. 

S.. 

(>. 

N. 

1>. 

Y. 


PreMore. 


RelatiTo 
hamiditj. 


In. 

30.037 
29.»'6 
29.945 
29. 918 
29. 799 
29.896 

29.822 
29.869 
29.824 
20.868 
29.970 
29.891 


a 

d 

a- 


In. 

30.53 

80. 32 

30.88 

30.34 

30.03 

30.10 

80.06 

30.00 

80.09 

30.12 

30.21 

30.48 

30.53 


J.. 

F.. 

M 

A.. 

M 

J  . 

J  . 

A. 

8  . 

O. 

N. 

D. 

Y. 


BALTIMORE,  MD. 
[Latitade,  89^  18'  N. ;  longitude,  76o  87'  W.    Local  time,  0.06  slow,  Eastern.] 


30. 105 
29. 97r>' 
30. 023 
30.009 
29.910 
29.983 
29.928 
29. 936, 
30. 040 
29  973| 
29.930 
30.011 
29.980 


30.80 
30.46 
30.42 
30.56 
30.16 
30.27 
30.15 
30.21 
30.33 
30.80 
30.34 
30.75 
30.80 


29.451 

29.24 

29.58 

29. 52 

29.50 

29.49 

29.67 

29.58 

29.48 

29.08 

29.58 

29.30 

29.08 


31.5 
25.2 
30.9 
47.9 
.59.3 
68.7 
75.1 
70.5 
61.6 
51.4 
42.0 
33.9 
49.8 


36.9 
32.3 
40.3 
61.7 
68.8 
78.9 
86.4 
81.1 
74.4 
61. 2 
50.4 
42.4 
50.6 


33.5 
27.9 
34.7 
53.0 
61.0 
70.1 
77.3 
72.1 
64.7 
53.6 
44.5 
36.4 
52.4 


34.0 
28.5 
35. 3 
54.2 
63.0 
72.6 
79.6 
74.6 
66.9 
55.4 
45.6 
37.6 
63.9 


05 
50 
U8 
81 
82 
05 
99 
93 
86 
76 
73 
64 
99 


10 
3 
12 
31 
44 
56 
50 
53 
46 
38 
32 
15 
3 


42.0 
35.5 
42.6 
64.0 
71.2 
82.3 

Ha8 

83.1 
76.5 
64.7 
53.0 
45.9 
62.4 


26.8 
22.2 
28.4 
45.3 
55.8 
04.3 
71.8 
67.4 
59.2 
48.3 
39.8 
31.0 
46.7 


2L6 
16.6 
20. 9 
35.8 
49.4 
57.1 
64.9 
63.0 
53.3 
46.7 
34.9 
24.0 
40.7 


23.5 
17.8 
20.4 
37.8 
48.9 
56.0 
63.4 
61.8 
55.3 
46.3 
35.7 
24.8 
41.0 


23.3 

17.4 

22.: 

88.9 

49.9 

59.1 

67.0 

64.7 

56.5 

47.4 

36.1 

20.0 

42.4 


22.8 
17.3 
2L2 
37.5 
49.4 
57.4 
65.1 
63.2 
55.0 
46.8 
35.6 
24.9 
41.4 


67 
70 
07 
61 
72 
68 
7i 
78 
74 
8,''» 
70 
67 
72 


00 

5y 

4U 
44 

54 
48 
48 
53 
53 
GO 
CO 
5." 


64 

6^ 


06 
(SS 

GU 

o*>j  .'i«; 

Q^i  G't 

7i|  en 

7Hi  7n 
75'  6)- 


HO   7K 
74'  7n 

64>j  e2\ 

7i>'  «:. 

I  I 


BARNBaAT  CITY,  N.  J. 
[Latitude,  39o  46^  N. ;  lons^itude,  74^  6'  W.    Local  time,  0.04  fast,  Eastern.] 


J.. 

80.002 

30.80 

29.80 

3L7   35.7 

32.4 

33.3 

59 

9 

41.8 

25.0 

27.7 

2a  9 

27.5 

2ao 

1 
85  77 

82  8! 

F.. 

29.95S 

30.49 

29.09 

24.6  30.3 

26.1 

27.0 

64 

5 

85.4 

19.8 

19.2 

24.7 

21.5 

21.8 

80 

79 

82  m 

M  . 

30.020 

30.48 

29.57 

29.0,  .36.3 

31.1 

32.3 

55 

9 

41.8 

25.6 

23.8 

27.2 

26.6 

25.9 

79 

70 

83   78 

A.. 

30.  012 

30.59 

29.44 

45.4   51.8 

45.4 

47.5 

72 

28 

55.6 

39.4 

38.5 

41.5 

40.1 

40.0 

77 

70 

82  77 

M  . 

29.946 

30.23 

29. 52 

53.4!  57.4 

•53.0 

54.6 

75 

89 

61.1 

48.4 

49.5 

50.1 

49.8 

49.8 

87 

7S 

89   85 

J.. 

29.987 

30.29 

29.43 

65. 1|  71. 1 

62.8 

66.3 

90 

63 

74.5 

58.6 

58.5 

60.5 

58.2 

59.1 

80 

71 

m  W 

J.. 

29. 047 

30.19 

29.69 

73.8   76.2 

71.1 

73.7 

92 

56 

80.0 

67.8 

67. 21  68. 3 

68.0 

67.8 

80 

77 

00   83i 

A.. 

29.958 

30. 25 

29.68 

71.2   76.4 

70.4 

72.7 

89 

62 

79.5 

66.3 

66.1 

67.8 

66.2 

6C.7 

84 

70,  87   Ji2 

8.. 

30.047 

30.37 

29.40 

02.8   08.5 

63.2 

64.8 

82 

43 

71.2 

6a8 

58.0 

69.9 

58.2 

58.7 

86   75 

84    81 

0.. 

29.989 

30. 29 

29.09 

54.7   60.1 

65.3 

56.7 

74 

86 

63.9 

50.5 

51.2 

53.8 

52.1 

52.4 

88    80 

89   «6 

N.. 

29.919 

30.  33 

29.55 

44.3 

50.9 

46.0 

47.1 

65 

81 

52.6 

41.4 

40.5 

48.5 

42.1 

42.0 

86 

70 

87   83 

D.. 

20.996 

30.72 

29.23 

35.2 

40.8 

37.9 

3a  0 

56 

14 

45.6 

31.0 

80.0 

84.4 

32.6 

82.8 

81 

78 

81    80 

Y.. 

29.990 

30.80 

29.09 

49.3 

54.6 

40.6 

51.2 

92 

6 

68.5 

44.4 

44.2 

46w7 

45.2 

45.4 

83 

76 

85   81 

BENNETT,  PORT.  DAK. 
[Latitude,  44°  43'  N. ;  longitude,  lOOo  BV  W.    Local  time.  L42  slow.  Eastern.] 
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REPORT   OF   THE   CHIEF   SIGNAL   OFFICER. 


Monthly  and  yearly  meteorologioal  tummariei — Continued. 

BUFFALO.  N.  Y. 
[LAtitade,42oS8'N.tloiigltade,780  5a'W.    LooaI  time,  0.15  ilow,  Butem.] 
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[Latitiide,  48o  N. ;  longitude,  108o  56/  w.    Local  time,  1.56  slow.  Eastern.] 


J.. 

27.979 

2a  54 

27.37 

-5.2 

4.5 

0.7 

0.0 

45 

-46 

11.3 

-lai 

-10.8 

-2.8 

-5.3 

-a3 

75 

71 

75 

74 

F.. 

27.947 

2a  42 

27.40 

0.1 

10.2 

a4 

4.6 

46 

-32 

15.2 

-ao 

-a2 

2.0 

-2.5 

-  L9 

78 

71 

76 

75 

M. 

2a  028 

2a41 

27.63 

24.1 

8a3 

2a6 

2a  7 

58 

3 

89.1 

lao 

19.8 

23.7 

23.2 

22.2 

88 

68 

80 

77 

A.. 

27.900 

2a  28 

27.38 

a'V3 

53.1 

42.1 

43.5 

75 

19 

57.7 

82.8 

29.6 

32.0 

33.0 

8L5 

81 

49 

72 

67 

M. 

27.884 

2a  27 

27.57 

44.0 

O&l 

53.4 

54.2 

84 

20 

70.2 

4L6 

37.9 

37.6 

87.9 

87.8 

80 

38 

58 

50 

J.. 

27.924 

28.34 

27.16 

53.9 

71.2 

60.4 

61.8 

91 

36 

70.5 

50.5 

50.5 

52.8 

51.8 

61.7 

89 

54 

75 

72 

J.. 

27.887 

2a  18 

27.43 

5a7 

77.8 

66.9 

67.8 

96 

46 

82,8 

57.4 

54.1 

55.7 

5ao 

55.3 

85 

49 

70 

•8 

A.. 

27.984 

2a  27 

27.64 

53.2 

72.2 

60.3 

61.9 

90 

40 

70:1 

51.3 

49.1 

5L7 

50.9 

60.6 

87 

60 

73 

70 

8.. 

27.897 

2a  27 

27.4:J 

43.7 

6a2 

54.5 

55i5 

90 

30 

72.0 

41.5 

37.8 

41.3 

40.8 

40.0 

81 

41 

62 

61 

0.. 

27.959 

2a  26 

27.48 

32.4 

54.8 

41.8 

4ao 

78 

15 

57.8 

20.4 

27.1 

31.6 

30.3 

20.7 

81 

44 

66 

64 

N.. 

27.877 

2a  22 

27.50 

29.3 

39.7 

32.9 

84.0 

58 

12 

42.4 

26.4 

27.7 

32.5 

29.6 

29.9 

93 

77 

m 

86 

D-. 

27.915 

2a  34 

27.42 

19.9 

29.7 

2L9 

23.8 

59 

-10 

33.6 

14.4 

17.8 

22.7 

ia9 

19.8 

92 

77 

88 

86 

Y.. 

27.932 

2a  54 

27.16 

32.4 

4a3 

3a9 

39.9 

96 

-46 

52.9 

2a  8 

2ao 

81.7 

3a4 

30.0 

84 

57 

74 

" 

CAIRO,  ILL. 
[Latitode,  87o  O'  N. ;  longitade,  899  vy  W.    Local  time,  0.50  alow,  Eastern.] 


J.. 

29.818 

80.88 

29.02 

35.9 

sas 

80.8 

29.8 

61 

-4 

37.9 

22.1 

20.7 

24.2 

2a4 

22.8 

80 

71 

7« 

70 

F.. 

29.681 

80.11 

29.17 

27.0 

8a4 

82.2 

31.9 

67 

1 

40.5 

2a6 

lao 

2a9 

2L9 

21.6 

72 

61 

06 

00 

M. 

2a  757 

80.16 

e9.89 

8a7 

4a8 

42.6 

42.5 

75 

16 

5L3 

84.9 

29.6 

82.2 

8L8 

3L0 

75 

56 

66 

OS 

A.. 

29.644 

80.02 

29.18 

63.7 

6a2 

59.8 

50.7 

81 

34 

60.5 

51.6 

44.2 

4a  6 

4a  8 

4a7 

71 

51 

08 

08 

M  . 

29.578 

29.80 

29.18 

60.7 

71.0 

64.1 

a'i.o 

89 

40 

74.1 

5a8 

6a8 

52.2 

54.6 

515 

79 

52 

72 

08 

J-. 

29.683 

29.86 

29.43 

69.6 

81.0 

7a  0 

74.6 

92 

53 

82,4 

6a6 

63.6 

6a4 

65.9 

6a8 

82 

62 

79 

74 

J.. 

29.636 

29.80 

29.50 

75.0 

8as 

7a  5 

80.0 

96 

62 

87.6 

72.9 

70.0 

70.1 

72.0 

7a7 

85 

60 

81 

75 

A.. 

29.616 

29.81 

29.32 

70.8 

ai.6 

7a  2 

7a  6 

95 

54 

84.6 

69.4 

65.5 

67.3 

67.6 

6a8 

84 

69 

7a 

78 

8  .. 

29.656 

29.88 

29.35 

64.0 

75.4 

oae 

69.3 

85 

51 

7a  5 

62.8 

59.5 

61.4 

62.4 

61.1 

86 

64 

81 

77 

0.. 

29.630 

29.97 

29.27 

49.8 

63.4 

54.5 

55.9 

78 

39 

64.5 

4a6 

45.8 

45.6 

4ao 

4a5 

86 

54 

79 

78 

N- 

29.649 

29.93 

29.21 

43.4 

54.8 

47.8 

4a7 

76 

28 

55.6 

40.1 

8a5 

8a8 

3ao 

87.1 

78 

54 

71 

07 

D.- 

29.76i 

30.24 

29.02 

34.1 

44.2 

3a7 

39.0 

63 

14 

4a6 

30.4 

2a  7 

27.9 

27.8 

27.5 

76 

55 

08 

06 

Y.. 

29.676 

30.33 

29.02 

50.9 

62.1 

55.4 

sai 

96 

-  4 

64.3 

4a4 

44.6 

4a  2 

4a6 

4a  8 

79 

68 

78 

70 

OANBY,  FORT,  WASH. 
[Latitude,  4fP  W  N. ;  longitude,  124^  4'  W.    Local  time,  8.16  slow,  Eastern.] 


J.. 

20.879 

30.18 

29.33 

89.9 

42.9 

42.2 

4L7 

53 

31 

4a5 

88.1 

86.8 

89.6 

89.0 

8a5 

88 

89 

89 

89 

F.. 

29.891 

30.32 

29.51 

44.7 

4a  d 

4a5 

45.7 

58 

35 

49.1 

41.8 

42.6 

44.0 

4a2 

4a8 

98 

91 

92 

99 

M  . 

29.989 

30.42 

29.06 

47.6 

51.2 

49.7 

4a  5 

68 

88 

54.8 

44.7 

4a8 

45.7 

44.5 

44.7 

88 

88 

84 

86 

A.. 

29.877 

80.16 

29.55 

4a  4 

51.8 

4a  4 

4a  9 

70 

37 

54.0 

44.5 

4ai 

45.0 

44.2 

44.1 

89 

80 

86 

8S 

M  . 

29.799 

30.03 

29.53 

50.4 

54.8 

52.6 

52.6 

75 

44 

57.8 

48.5 

47.5 

50.8 

4a  4 

4a7 

00 

K 

86 

87 

J  .. 

29.853 

30.07 

29.54 

sao 

5a  3 

55.7 

55.8 

66 

46 

60.1 

51.7 

51.3 

52.8 

51.5 

51.9 

92 

S2 

86 

87 

J  .. 

29.P40 

30.06 

29.60 

57.8 

63.1 

60.4 

60.4 

76 

51 

6a7 

55.9 

54.0 

5a5 

54.8 

54.0 

88 

79 

HI 

83 

A.. 

29.819 

29.09 

29.50 

55  0 

60.2 

57.4 

57.8 

70 

50 

62.6 

53.8 

5a5 

5a2 

54.3 

54.7 

0: 

87 

KO  90 

8  .. 

29.740 

29.00 

29.49 

5a8 

60.  G 

5a2 

58.5 

70 

49 

62.6 

54.0 

54.4 

57.3 

at.  5 

a-i.7 

01? 

80 

9!    91 

0.. 

29.770 

30.03 

29.56 

52.6 

5ao 

54.7 

55.1 

70 

46 

60.6 

61.0 

4a  9 

53.5 

51.4 

61.6 

91 

W! 

N.. 

29.536 

30.01 

2a  87 

47.9 

50.5 

50.0 

49.5 

58 

42 

54.0 

4a6 

4a  9 

4a5 

4a5 

4ao 

90 

Ml 

O.'i  95 

D.. 

29.804 

30.22 

29.27 

4&5 

47.5 

47.0 

4a7 

56 

83 

50.2 

44.1 

44.4 

4ao 

4a  6 

45.3 

96^ 

9.*. 

9'»,  95 

Y.. 

2a  817 

80.42 

2a  87 

49.9 

5a8 

5L8 

51.8 

75 

81 

504 

47.9 

47.4  4a6 

4a4 

4a  5 

91 

87 

&»  88 

BEPOBT  OF  THE   CHIEF  SiaHAL  OFFICES. 


ul  jftailji  metmn\«giaal  tmrnmariBt — Continned. 
BUFFALO,  S.  T. 


13  7.10. 

a.«,a.7l- 

i.Vfl.*\ 

4.6,1.  G!i»i.S 

ill;:.; 

■.xo.  e^  Bk  - 


s,8m!3t|  aw. 
^       -'  — 

11,21$ 

"  T4W. 


1,!,S 


4!ni!i.tT 
a.»li.w 

tS.MXIS 


REPORT   OF   THE    CHIEF   SIGNAL    OFFICER. 

Xontklji  and  yearly  met«oToh<;iMl  mmmartM — Continued. 
CAPS  HENEZ,  TA. 
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REPORT   OP   THE   CHIEF   SIOKAL   OPPICER. 
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Monthlif  and  yearly  meteoroioyioal  aummariea — Conttnned. 
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Mpnthlif  and  yearly  metewroUgioal  intmiiuiriea— Continued. 
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[fl:=805.    A=70.1 


Ckmdiiiew 
(inteiitha). 


Wind. 


4.44.5)4. 

&«  614^4.^4 


W. 

aw. 

221    8W. 
281  NW. 

N. 
24|  NW. 
26f  NW. 
3diW.,NW 


I 


2 

5 
16 

6 

7 
It 
It 
12 

4 
14 

7 
1141 101 


4 

7 
1« 
16 

7 
11 

171 
6 
4 
91 
5 


I 

I 


a 

4 

4 
13 


0 


17| 
14 


13 


13   11 
9  11 


I 

0 


21 
19 


0  16 


3 

8 

1 

12 
19 

8 

6 

9 

6 

4 

2 

3 
72il04H2l|248 


5 
5 
14 
15 
4 
7 


m 

7 
4 


18 
17 
21 
26 
17 
25 


15  20 
9)  18 
81 


1 

^ 


28 
20 
21 

5 
15 
12 
12 
12 
14 

7 

18 

17 

181 


4i 

I 


o 


7 
7 

19 
13 
12 
G 
11 
14 
10 
12 
18 
19 
148 


Preclpl- 
totloii. 


t 

o 
H 


In. 

8.75 
2.39 


O 


04 


In. 
1.29 
1.14 


a  53 10. 20 
4.611.86 
5.83  1.87 
5. 08  2. 49 


3.28 
5.90 
2.84 
3.11 


Number  of  dayi 


6 


10 
9 

8 
51 
7 
7 
10 
10 


1.31 
1.50 
1.7210 
0.86 


8.080.77 
1.850.75 


64X25:2.4994 

I  1        I 


• 

1 

• 

g 

1 

i 

.3 

11 

10 

12 

9 

10 

11 

10 

13 

13 

14 

11 

15 

15 

0   141 

18 

5     91 

16 

5 

12 

18 

3 

12 

14 

6 

6 

11 

11 

14 

12 

13 

13 

13 

14 

14 

161 

110145 

1      1 

o 

J 

m 

H 


CO 

o 

9 

B 


« 

cs 
H 


OP 

s 

I 

fl 
s 
.a 
H 


•J7 
27 
27! 
Q 
0 
Ol 
0 


15 
15 

9 

0 

0 

0 

O! 

0!     0' 

O'    2, 

o:  14 

6   26* 
45129' 


0 

0 

0 

0 

0 

0 

7 

1 

0 

Ol 

0 

0 

8 


0 
1 
1 
2 
8 
3 
6 
5 
0 
0 
0 
0 
26 


c 

2 

0 


i 

9 


0  J. 
OF. 
0  M. 
O'  A. 


0 
0 
0 
0 
0 
0 
0 
0 
0 


M. 

J. 

J. 

A. 

S. 

(). 

N. 

D. 

Y. 


FOBT  CONCHO.  TBX. 
[lf  =  l«990«    A  =  2. J 


4.74.5(3.9 

4.4 

6,216 

86 

Ww 

8 

16 

14 

1 

1.1 

11 

16 

6 

9 

1.30 

0.51 

15 

8 

8 

6 

3 

19 

0 

0 

0 

J. 

2.84.9,3.4 

8.7 

6|ai6 

44 

N. 

11 

11 

16 

0 

17 

7 

16 

3 

3 

0  41 

0.18 

12 

13 

8 

5 

0 

14 

0 

0 

0 

F. 

Sb7;6.3»3.8| 

6wl 

7,008 

81 

N. 

10 

19 

18 

5 

18 

21 

3 

0 

1.74 

0.45 

7 

15 

9 

8 

0 

3 

0 

0 

0 

M. 

4.6<4.3a7 

4.2 

7.785 

NE..& 

0 

12 

19 

8 

23 

15 

2 

2 

4.161.84 

9 

15 

6 

9 

0 

0 

1 

1 

c 

A. 

Si7ift.S:4.9 

&8 

6(&4l 

NW* 

8 

14 

16 

10 

26 

5 

9 

7 

2.801.40 

8 

14 

9 

6 

0 

0 

8 

8 

0 

M. 

4.93.7 

14.1 

4.2 

7.9?6 

59 

£. 

1 

1 

9 

10 

61 

4 

1 

4.552.38 

9 

18 

3 

4 

0 

0  29 

1 

0 

J. 

2.9 

13.9 

>•? 

2^7 

6|3fi6 

49 

N. 

0 

1 

12 

11 

55 

5 

1 

8 

1.591.47 

18 

13 

0 

4 

0 

0,28 

2 

0 

J. 

48 

&» 

&fl 

4.6 

6(485 

82 

N. 

1 

17 

18 

14 

34 

5 

3 

2 

4 

1.91 

0.78 

8 

20 

8 

7 

0 

0 

26 

7   0 

A. 

tiS 

6L3 

3.9 

&6 

2»886 

24 

W. 

2 

6 

9 

1 

19 

3 

0 

4 

2.21 

1.59 

8 

9 

3 

5 

0 

0 

7 

4 

0 

S. 

N. 

D. 

• 

Y. 

CGNOOBDIA,  KAN8. 
[Hr=l,884    A=34.] 


J. 

F. 

M 

•  •  • 

4.2 

&0 

2.8 

42 

6^181 

•  •  • 

48 

8. 

16 

•  •  • 

8 

•  * 

9 

10 

•  •  • 

22 

•  •  ■ 

6 

•  •  ■ 

8 

21 

•  «  ■ 

8 

2.63 

•  •  *  • 
«  «  •  • 

11 

16 

4 

•  •  * 

13 

0 

•  * 

1 

•  ■ 

0 

5 

0 

A. 
M. 

4.9 

5uO 

3.4 

4.4 

^yi» 

20 

-    SB. 

18 

6 

14 

23 

18 

•   7 

4 

3 

2 

1.12 

a  44 

6 

21 

3 

3 

0 

0 

7 

3 

u 

J. 

6L8 

&• 

9.9 

A.0 

6.116 

20 

BW. 

8 

14 

12 

8 

30 

12 

3 

5 

6 

4  00 

1.74 

10 

18 

8 

9 

0 

0 

11 

8 

0 

J. 

4.6 

48 

3L7 

4.4 

5.088 

23 

8W. 

11 

21 

13 

14 

17 

4 

4 

5 

4 

1.43 

0.86 

9 

20 

2 

8 

0 

0 

0 

4 

0 

A. 

Z.7 

8.8 

3.3 

3.3 

6.886 

85 

S. 

6 

9 

15 

8 

29 

10 

4 

8 

1 

3.53 

2.81 

16 

0 

5 

H 

0 

0 

3 

1 

0 

8. 

18 

40 

2.4 

3.1 

6^785 

29 

N. 

17 

8 

8 

9 

13 

9 

9 

22 

3 

2.46 

1.99 

17 

11 

3 

7 

0 

9 

0 

1 

0 

O. 

44 

&0 

3.9 

4.4 

5^306 

82 

8W. 

S 

4 

19 

9 

14 

6 

6 

17 

7 

0.61 

0.80 

10 

12 

8 

5 

0 

17 

0 

0 

0 

N 

42 

49 

4.0 

46 

0,318 

48 

NW. 

1^ 

5 

10 

5 

16 

13 

8 

14 

4 

0.43 

0.34 

14 

7 

10 

4 

8 

22 

0 

0 

0 

Y. 

•  •  • 

1 

■"! 

• 
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[Lktltiide,  41'>»)'N.  ;  loD=ilude.9«°3e'W.    Local  lime,  1.01  alair.  Euten 
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MimtiUjf  and  jfearlgmeteorol^gieal  Bumnuurim — ContinaM. 

DBLAWAEB  BI»A£WATBR,  DEL. 
[Latitade,  88o  48^  K. ;  longiftade,  75o  W  W.    Local  time,  0.00,  BastotiL] 


_• 

PrOMQTO. 

Tempenktore. 

Dewpoiot. 

1 

• 

1 

1 
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• 
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• 
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DBNVEB,  COLO. 
[Latitude,  30o  4V  K.;  kmfitade,  lOfto  W.    Loeal  time,  2.00  slow,  Eastern.] 
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DES  MOmBS,  IOWA. 
[Latitude,  41o  35'K.;  longitude.  08o  87'  W.    Looal  time,  1.14  slow,  Eastern.] 
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DETBOIT,  MICH. 
[Latitade,  42^  20'  K.  i  longitude,  88o  8'  W.    Looal  time,  0.82  slow. 


.) 


J- 

2a  347 

29.96 

2160 

116 

218 

216 

210 

58 

-7 

30<0 

14.8 

116 

116 

117 

14.8 

68 

70 

OB 

OB 

F.. 

2a  254 

20.81 

2150 

11.3 

21.5 

17.1 

lao 

50 

-12 

27.4 

18 

11 

116 

15 

10 

06 

06 

73 

4B 

M  . 

2a  325 

39.68 

2a  08 

21.5  80.3 

218 

2ft2 

55 

-2 

84.5 

111 

110 

212 

119 

lis 

73 

72 

71 

71 

A.. 

2a  321 

29.68 

2171 

416 

50.2 

44.4 

411 

77 

20 

54.1 

86.8 

814 

818 

318  817 

78 

60 

73 

a 

M  . 

20.222 

29.52 

2182 

52.1 

62.4 

55.9   518 

80 

30 

617 

418 

44.6 

414 

411  414 

77 

02 

W 

^ 

J.. 

29.316 

29.67 

2a  92 

60.4 

72.4 

64. 8  65. 9  87 

44 

718 

514 

515;  57.7 

512!  518 

781 

01 

T4 

Til 

J.. 

2a  269 

20.53 

2199 

619 

81.3 

73.  81  74. 7   90 

541  810 

64.9 

612,  614 

64.9  613 

89 

60 

74 

71] 

A.. 

2a  207 

29.58 

2173 

62.7 

71.5 

65.8 

617 

86 

48 

74.2 

59.3 

511 

60.0 

617  518 

85 

08 

81 

79 

»  .. 

29.335  29.61 

28.82 

57.4 

616 

610 

617 

81 

41 

718 

54.9 

51.5 

614 

612 

617 

81 

00 

74 

W 

O.. 

29.269;  29.64 

2175 

413 

55.2 

50.4 

50.6 

72 

28 

511 

43.7 

412 

417 

44.2 

414 

80 

60'  80  ni 

N.. 

21 226'  21 60 

^21 86 

318 

44.3 

413 

411 

67 

29 

47.7 

87.1 

817 

87.61 

87.8 

87.0 

86 

78 

84  m 

83  sa 

D.. 

2a  286  29.95 

28.45 

30.9 

35.5 

314 

319 

55 

1 

39.8 

215 

217 

215  27.6 

27.6 

84 

70 

Y.. 

2a  286 

29.95 

2145 

42.6 

51.7 

4a  5  4a  0 

90 

-12  512 

810 

311 

4a6  310 

316 

78 

07 

75 

74 

I 

HEPOBT  OF  THE  CHIEF   &I9HAL  OFFICER. 
Jfiwittlir  mnd  j/tarlf  mattoroUgioal  KtmrnarJet — Coatinaed. 

DELAVUm  BBXAXyrx'mB,  DEL. 


WW. 

ss.'- 

Hnmtacofda;!- 

1 

t 

1 

a 

i 

1 

1 

1 

Ik 

i 

1 

1 

1 
1 

1 

1 

1 

i 

1 

^ 

1 

if 

1 
1 

1 

1 

1 

1 

V. 

13. «( 
U.TO 

:  Si 

1   M 
M   U 

0  a 

1  t 

» 

18 

a 

2B 
M 

! 

It.  IT 

1 

IS 

w 

,. 

0 
0 

J. 

r. 

348 


BEPOBT  OF  THE  CHIEF  SIGNAL  OFFICES. 


3 
I 
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J.. 

F-. 

u«. 

A. 
M. 

J  . 
J  . 
A. 
8.. 
O. 
XI  .. 
D. 
Y. 


Monthty  and  yearly  metwrologiMl  tmniiurle^— €oiitiniied. 

DODGB  CITY,  KAK8. 
(Latitude,  Vl^iVlSr.i  longitude,  IW>  W.    Looid  time,  L40  alow,  Saaten.] 


In. 

27.478 
27.880 
27.408 
27.834 
27.863 
27.881 
27.404 
27.418 
27.408 
27.437 
27.361 
27.430 
27.400 


J 

5 


In, 

27.87 

27.71 

27.77 

27.72 

27.66 

27.72 

27.55 

27.61 

27.72 

27.74 

27.71 

27.74 

27.87 


Temperature. 


In. 

26.751 

26.01 

27.07 

26.01 

27.10 

27.01 

27.16 

27.12 

26.04 

27.18 

26.68 

26.86 

26.68 


o 

12.8 
10.0 
8L0 
44.0 
5L1 
63.4 
6a7 
65.8 
67.0 
41.6 
87.4 
8L0 
43.7 


i 


24.6 

84.6 

6L8 

65.1 

67.61 

80. 

85.6 

82.0 

7& 

6a6 

66.7 

44.8 

6L0 


a 

« 
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o 

17.8 
23.8 
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42.6 
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40.0 


o 
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6a7 
71.2 
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46.2 
86.6 
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o 
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60 
76 
70 
84 
05 
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05 
88 
83 
76 
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07 
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6 

■l§ 

33l 

83 

61 

67 

62 

48 
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21 

1 

-18 


27.4 
8&0 
65.8 
68.2 
7L0 
88.4 
88.7 
85.2 
7&6 
65.6 
67.6 
46.0 
68.0 


o 

&6 
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28.8 
48.2 
40.2 
6L8 
67.1 
64.6 
66.6 
30.01 
86.1 
27.8 
41.4 


Dew  point. 


DUBUQUB,  lOWA. 
(Latitode.  420  80'N.{  longitude,  OOo  44' W.    Looal  time,  LOB  alow,  Baatera.] 
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71 

61 

•4 

82 
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47.0 

47.2 

74 

26 

6a8 

88l0 

86.6 

87.6 

8a8 

87.5 

80 

68 

72 

71 

M  . 

20.208 

20.48 

2a  88 

40.7 

65.8 

65.2 

6a7 

86 

26 

6a6 

46.8 

42.8 

42.1 

440 

411 

76 

48 

68 

64 

J.. 

20.280 

20.60 

28.87 

6L1 

78.7 

66.2 

6a7 

88 

44 

77.2 

67.0 

55.4 

6a6 

67.5 

516 

82 

66 

77 

72 

J.. 

28.248 

20.40 

20.00 

6ao 

82.0 

7L8 

7a  8 

07 

62 

84.6 

64.8 

62.7 

66.0 

66.6 

64.4 

88 

68 

8S 

76 

A.. 

20.274 

20.63 

2a  06 

60.4 

7a8 

64.8 

66.4 

86 

46 

7a  8 

67.0 

6ao 

67.6 

511 

67.6 

86 

58 

82 

76 

8.. 

20.801 

20.65 

2a  60 

65.4 

6a8 

«0.0 

6L7 

86 

42 

7L4 

68.8 

6L8 

616 

64.8 

517, 

87 

66 

82 

75 

0-. 

20.288 

20.50 

2a  06 

4a8 

64.8 

45.0 

4a8 

77 

28 

6a6 

88.1 

aa8 

8a8 

8a6 

87.6 

H 

67 

79 

74 

K.. 

20.256 

20.64 

2a  78 

8a2 

42.8 

86.7 

87.6 

62 

10 

45.7 

8a8 

2ao 

8L8 

8L2 

80.6 

!4 

m 

81 

m 

D.. 

20.880 

20.8^ 

2a  65 

8L8 

20.4 

24.2 

2&0 

51 

-0 

818 

17.2 

17.0 

2L4 

117 

114 

^ 

78 

88 

m 

Y.. 

20.283 

20.07 

2a  60 

88.2 

6L4 

48.0 

44.8 

87 

-^ 

64.8 

sao 

S2.7 

8ae 

86.0 

84.7 

S 

87 

74 

70 

DULirrH.  HDor. 

(Latitade,  460*48'  N. ;  longitude,  82o  6^  W.    Looal  time,  1.08  alow,  Saaten.] 


J.. 

20.318 

28.80 

2161 

-16 

14 

-14 

-15 

40 

-41 

18 

-118 

-12.0 

-10 

-7.1 

-7.7 

77 

M  73 

72 

p.. 

20.240 

20.75 

2a  74 

-12 

110 

10 

4.0 

40 

-82 

14  0 

-11 

-7.6 

12 

-LI 

-L8 

78 

78 

74 

H  . 

20.818 

2172 

2a  70 

11.6 

24.1 

17.2 

17.6 

47 

-17 

218 

7.8 

10 

112 

117 

110 

77 

75 

79 

A.. 

20.268 

2161 

2a  70 

82.5 

4L5 

314 

818 

72 

6 

418 

27.8 

24.8 

210 

24.0 

210 

72 

84 

86 

M  . 

20.183 

20.60 

2a  72 

43.2 

51.0 

418 

47.0 

78 

27 

611 

817 

810 

8L0 

811 

817 

70 

48 

88 

81 

J.. 

20.253 

20.60 

2a  85 

53.7 

6L8 

518 

67.3 

86 

83 

616 

416 

418 

44.2 

416 

418 

77 

68 

70 

88 

J.. 

20.170 

20.46 

2a  73 

Oil 

70.7 

617 

65.6 

04 

40 

74.1 

516 

617 

612 

52.0 

518 

76 

68 

70 

87 

A.. 

20.240 

28.63 

2a  86 

516 

614 

50.6 

618 

81 

44 

617 

54.0 

40.8 

6L0 

5L2 

60.7 

70 

80 

75 

71 

8.. 

20.226 

20.53 

2a  64 

412 

50.3 

53.1 

53.0 

82 

88 

64.1 

47.1 

411 

414 

410 

43.5 

80 

60 

78 

71 

O.. 

20.251 

20.55 

2a  86 

37.8 

414 

40.8 

41.7 

08 

25 

40.0 

818 

8L8 

8L6 

810 

81.6 

78 

80 

72 

70 

N.. 

20.245 

20.61 

2a  74 

20.2 

35.0 

3L6 

8L0 

43 

20 

816 

2a2 

25.6 

218 

210 

27.8 

8^ 

761  88 

83 

D.. 

20.260 

20.84 

2a  75 

15.8 

214 

lao 

112 

44 

-20 

27.6 

n.o 

110 

14.0 

110 

112 

^ 

70 

m  77 

Y.. 

21250 

20.80 

2a  64 

81.0 

4L5 

816 

313 

04 

-41 

410 

2a2 

214 

212 

27.8 

27.0 

78 

68 

78  71 

EASTPOBT,  MS. 
[Latitude,  44o  64'  N. ;  longitude,  60o  50'  W.    Local  time,  0.82  fittt,  Saatem.] 


J.- 

20.875 

80.65 

2a  00 

17.6 

218 

20.0 

20.3 

48 

-11 

20.8 

12.3 

1L6 

117 

14.2 

118 

76 

» 

^ 

tJ 

F.. 

20.770 

80.85 

2194 

14.8 

22.0 

117 

115 

43 

-U 

210 

U.4 

7.0 

117 

111 

1L2 

74 

87 

78 

n 

M. 

20.844 

80.48 

20.14 

20.] 

214 

22.0 

22.8 

48 

-6 

216 

110 

116 

116 

114 

112 

75 

86 

78 

n 

A.. 

20.862 

30.30 

29.32 

87.7 

44.1 

87.7 

318 

60 

23 

410 

310 

218 

20.6 

20.4 

212 

71 

00 

71 

M 

M. 

20.000 

80.26 

29.12 

45.8 

62.9 

419 

47.5 

73 

31 

54.0 

40.1 

316 

40.2 

812 

80.0 

77 

66 

81 

741 

J.. 

20.813 

80.13 

29.25 

54.0 

61.1 

52.2 

511 

82 

89 

63.7 

410 

417 

418 

418 

47.1 

75 

88 

81 

1j 

J.. 

20.864 

30.17 

20.48 

60.2 

67.6 

57.2 

01.6 

78 

49 

69.0 

63,5 

64.7 

610 

612 

64.6 

88 

88 

87 

7M 

A.. 

20.874 

30.17 

29.52 

67.4 

66.0 

510 

60.1 

75 

45 

67.8 

63.4 

612 

64.0 

610 

63.8 

88 

80 

87 

80| 

8.. 

20.004 

80.80 

2169 

52.3 

59.8 

51.2 

54.4 

71 

88 

61.6 

47.1 

413 

417 

47.7 

416 

86 

70 

88 

8Sl 

0.. 

21054 

30.30 

29.20 

413 

61.0 

413 

47.9 

61 

29 

53.8 

42.0 

1    411 

42.6 

412 

413 

86 

76 

80 

fSl 

N.. 

20.818 

8132 

20.34 

37.0 

41.7 

314 

312 

57 

24 

44.6 

33.  K 

32.1 

31.9 

83.2 

314 

80 

80 

82 

77 

D.. 

29.803 

3101 

2185 

211 

30.5 

219 

27.8 

53 

7 

34.4 

ia8 

!    20.7 

218 

21.1 

21.6 

70 

7S 

78 

77 

Y.. 

20.858 

30.05 

2a  60 

312 

45.  G 

313 

41.3 

82 

-11 

413 

34.2 

t    ^1 

811 

810 

84.0 

70 

88 

81 

3 
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ELLIOTT,  FOST,  TBX. 
[Lfttitad^860  8(Kl^.}  longltiidelOOoiT'W.    Looia  time,  1.41  alow,  Batten.] 


I 

1 

I 


3  .. 
P.. 
M  . 
A.. 
M  . 
J.. 
J.. 
A.. 
8.. 
O.. 
N.. 
D.. 
Y.. 


In, 
27.805 
27.221 
27.823 
27. 179 
27.194 
27.226 
27.256 
27.239 
27.252 
27.279 
27.203 
27.276 
27.248 


hi. 

27.63 

27.60 

27.68 

27.51 

27.45 

27.44 

27.38 

27.41 

27.461 

27.53 

27.55 

27.57 

27.63 


In. 

26.07 
26.77 
2a  97 
2a  79 
26.00 
2&05 
27.10 
27.04 
26.93 
27.02 
26.68 
26.57 
2&67 


Temperature. 


21.7 
26wl 
86.4 
47.6 
51.0 
64.8 
68.2 
65.0 
58.6 
42.6 
8&3 
88.6 
46w8 


a 

CO 


84.9 
41.4 
56.0 
65.4 
67.6 
80.8 
86.91 
84.1 
79.6 
67.7 
6L9 
49.5 
64.6 


a 


25.1 
29.1 
43.4 
54.9 

5a4 

71.5 
7&6 
73.8 
65.6 
60.2 
42.0 
86.2 
52.2 


I 


a 


27.2 
82.2 
45.8 
66.0 
69.  M 
72.2 
77.2 
74.6 
67.9 
63.5 
47.4 
39.8 
54.4 


66 

•  •  • 

82 
82 
82 
95 
95 
09 
h9 
86 
88 
77 
89 


.6 
-2 
18 
82 
85 
64 
64 
60 
49 
81 
21 

-  0 


86.9 


«0.8 

119.0 

71.8 

88.8 

89.4 

87.1 

^1 

71.4 

€8.61 

62.2 


HL6 

2L7 
88.7 

45.61 

6a4 

62.7 
86.5 
84.4 
57.6 
41.1 
84.3 
88.0 
48.6 


Dew  points 


a 

d 


o 

17.* 
90.7 
81.8 
41.2 
49.4 
8tl 
814 
68.7 
64.7 
86.4 
28.1 
28.7 
40.8 


a 

0» 


O 

12.8 
^1 
81.6 
40.8 
iO.4 
82.7 
•4.0 
69.8 
64.2 

•ao 

18.8 
43.8 


i 

-a 


O 

ia< 

18.1 

A4.4 

42.4 

61.1 

84.61 

84.4 

68lO 

64.4 

88.« 


i 


8L1 

41.81 


10.1 
12.6 
82.4 
4L5 
80.8 
82.8 
83.8 
60L1 
84.4 
87.8 
18.8 
8L1 
43.8 


a 

d 


ax 

a 

88 
81 


ai 

791 
88 


88 
«4 
81 


a 


a  fl 
s 


88 
44 


67 
68 
48 
47 
48 
88 
88 


XL  PAfiO,  TB3L 
[Latitude,  81o  47'  N. ;  longitude,  1860  88'  W.    Local  time,  2.08  alow,  Baatem.] 


J.. 

26.303 

2a6] 

2a  01 

82.8 

6a8 

41.8 

41.7 

88 

16 

8a8 

19.7 

las 

1L7 

114 

116 

mwAn  si 

F.. 

26.308 

2a  57 

25.93 

89.2 

80.2 

5a8 

4a9 

78 

M 

8a6 

8a9 

12.0 

lao 

118  118 

88 

^^^ 

H. 

26.295 

2a  53 

2a  02 

4a9 

8a4 

5a4 

6a6 

84 

19 

72.0 

44.5 

33.0 

lao 

8L8 

80.9 

41 

^3^ 

A.. 

26.188 

2a  41 

2a  94 

5L7 

74.9 

64.2 

83.6 

90 

88 

81.6 

6a2 

80.9 

14.6 

118  17.1 

47 

i99n 

H. 

26.167 

2a  35 

2G.95 

5K.2 

80.5 

7a  2 

89.6 

101 

49 

8a8 

67.0 

87.6 

80.8 

818 

84.8 

63  nin 

9 

J.. 

2a  239 

2a  38 

2a  01 

oas 

90.2 

7a  0 

7a  8 

107 

69 

80.2 

8ao 

48.8 

814 

4L8 

418 

47  18 

88 

9 

J.. 

2a  271 

2a4i 

2a  10 

7a  7 

91.8 

80.9 

81.1 

108 

86 

1010 

70.0 

6a3 

84.2 

814 

818 

86 

18 

48  471 

A.. 

2a  274 

2a  43 

2a  06 

70.6 

89.5 

79.0 

7ft7 

110 

81 

97.0 

80.1 

65.9 

610 

63.6 

84.1 

81 

81 

44 

4a 

8.. 

2a2G5 

2a  46 

2a  03 

62.8 

82.9 

72.5 

72.6 

88 

49 

8a7 

8a9 

4ai 

4a  6 

47.6 

47.7 

88 

88 

48  45 

O.. 

2a  289 

2a  47 

aao7 

61.2 

74.2 

61.4 

62.8 

86 

84 

77.7 

4a3 

8a6 

87.8 

818 

818 

68 

» 

41  48 

N.. 

2a  202 

2a  55 

25.85 

4a  1 

65.0 

5a2 

63.8 

78 

33 

88.0 

89.8 

316 

38.0 

117 

114 

81 

IT 

41 

4« 

D.. 

2a  835 

2a  07 

25.83 

35.7 

57.0 

47.4 

4a7 

71 

12 

80.8 

81.8 

23.7 

HO 

14.8 

118 

o 

M 

44  441 

Y.. 

2a  261 

2a  67 

25.83 

52.4 

73.6 

62.9 

eao 

118 

12 

80.0 

6a2 

8a9 

318 

81Y 

811 

m 

-11*' 

ERIE,  PA. 
(Latitiide,  42o  V  N. ;  longitude,  80o  6^  W.    Local  time,  0.10  alow,  Baatera.] 


J.. 

29.322 

29.91 

2150 

21.8 

214 

24.1 

219 

67 

-4 

319 

117 

14.4 

116 

17.9 

• 

118 

75 

73 

77 

74 

F.- 

20.232 

29.79 

2136 

14.9 

12.9 

116 

111 

48 

-12 

210 

«.5 

18 

M.0 

'llr8 

111 

T» 

78 

91 

77 

M  . 

29.208 

20.68 

2172 

21.2 

218 

25.1 

210 

88 

-  1 

813 

111 

118 

1T.6 

UT 

17.8 

98 

m 

98 

n 

A.. 

20.801 

29.70 

2174 

42.6 

418 

415 

44.8 

84 

22 

613 

810 

815 

15.1 

818 

•4.8 

71 

m 

•1 

98 

M  . 

20.207 

20.48 

2181 

54.8 

619 

612 

511 

81 

31 

84.8 

47.8 

47.0 

418 

47.8 

47.1 

77 

•4 

77 

78 

J.. 

20.289 

29.57 

2189 

62.0 

67.5 

6L4 

818 

85 

45 

718 

64.4 

618 

fl3 

44.8 

•4.6 

78 

•8 

91173 

J.. 

20.246 

29.46 

29.00 

612 

74.9 

818 

71.0 

80 

63 

71 T 

818 

812 

814 

41.8 

•L4 

71 

M 

9W71 

A.. 

29.243 

29.53 

2172 

63.6 

89.4 

612 

614 

86 

48 

74.1 

617 

87.1 

810 

47.1 

•7.7 

80 

91 

•ij  77 

8.. 

20.S'24 

29.59 

2188 

511 

6ai 

610 

61.4 

81 

48 

717 

618 

411 

6L1 

414 

•11 

78 

•1 

nim 

O.. 

29.244 

29  61 

2174 

47.0 

54.6 

4^5 
40.5 

610 

78 

82 

60.6 

411 

413 

43.7 

4L7 

4L6 

78 

Ml  111741 

N.. 

29.106 

29.60 

2189 

311 

42.6 

417 

71 

28 

48.1 

86.0 

818 

818 

83.4 

HI 

n 

mn 

23 

D.. 

29.256 

29.94 

2138 

29.8 

88.5 

80.9 

81.4 

85 

3 

41.6 

14.6 

M.3 

HI 

114 

HI 

88 

^•> 

98 

Y.. 

29.263 

2194 

2136 

43.6 

49.4 

411 

410 

80 

-12 

64.8 

818 

814 

817 

811 

87.7 

78 

M7T 

94 

B8CANABA,  MICH. 
[Latitade,450  48'N.;  longitade,87»6'W.    Local  time,  0.48  alow,  Baatem.] 


J.. 

21821 

H88 

2154 

1.7 

12.5 

a6 

10 

85 

-36 

111 

-L8 

-15 

2.7    11 

^1 

78 

86 

f^  d 

F.. 

29.266 

2170 

2171 

-1.7 

14.0 

12 

18 

41 

-16 

118 

-18 

-7.8 

10 

-11 

-3.7 

74 

88 

^  9 

H. 

29.828 

20.74 

2154 

11 

22.7 

113 

14.0 

48 

-84 

H8 

0.7 

-1.2 

119 

14 

14 

71 

H 

^9 

A.. 

29.337 

29.68 

2179 

812 

41.2 

84L1 

35.2 

64 

10 

418 

H7 

H7 

HI 

H4 

H8 

78 

•1 

94 

M. 

20.214 

29.52 

2167 

42.8 

518  413 

47.8 

78 

37 

614 

H4 

84.1 

87^ 

87.1 

H1I91 

M  39 

J.. 

29.288 

29.62 

28.90 

54.4 

66.4  57.4 

50.4 

80 

84 

80.8 

40.0 

44.8 

418 

47.4 

47.8 

71 

a  W8I 

J   . 

29.248 

29.56 

2194 

62.6 

73.8  H3 

67.6 

87 

47 

717 

618 

64.8 

610 

H8 

•7.S 

78 

•1  391 

A.. 

29.284 

29.65 

2181 

511 

64.8 

510 

50.8 

88 

89 

87.1 

62.1 

H9 

611 

HI 

6L7 

88 

•1  mv 

8.. 

20.328 

20.67 

28.89 

50.5 

60.6 

54.7 

55.8 

77 

80 

•4.8 

41fl 

44.9 

419 

47.7 

416 

88188 

9a 

O.. 

21313 

29.62 

2188 

87.9 

4a6 

4L8 

42.1 

63 

34 

418 

H5 

H4 

H6 

H8 

H8 

88 

m 

11 

N.. 

21260 

20.80 

2179 

82.4 

37.3  34.1 

34.6 

60 

31 

H2 

H3 

HS 

HO 

».B 

HI 

88 

98 

M 

n.. 

20  301 

20.96 

28.03 

20.1 

2.\  7,  21 7 

22.8 

43 

-10 

H6 

17.1 

111 

111 

118 

17.8 

84 

98 

w% 

a 

Y.. 

29.290 

2196 

21 S4 

32.8 

43.3  H7 

37.6 

87 

-36 

418 

29.1 

H6 

8L0 

H8  HI 

78 

" 

s 
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REPORT  OF  'nm  CHIEF  SIGNAL  OFFIOSS. 


Monthly  and  yearlff  meUorological  $ummturie$    Continned. 

FOBT  SMITH,  ABK. 
[Latitude,  36o  22^  N. ;  longitude,  94o  24^  W.    LooaI  iime,  1.17  dow,  Bartem.! 


J. 

F. 

H 

A 

H 

J. 

J., 

A.. 

8.. 

O.. 

K., 

D., 

Y.. 


PieMore. 


a 


In, 

29.698 

29.572 

29.642 

29.483 

29.451 

29.508 

29.506 

29.486 

89.497 

29.527 

29.525 

29.643 

29.544 


a 


In. 

80.28 

30.01 

30.00 

29.88 

29.75 

29.70 

29.67 

29.66 

29.73 

29.92 

29.87 

30.01 

80.28 


In. 

28.93 

29.11 

29.81 

29.14 

29.09 

29.26 

29.34 

29.26 

29.27 

29.23 

29.00 

2a  82 

2&82 


a 


2&8 
28.1 
89.4 
54.4 
58.1 
70.1 
78.5 
69.7 
63.6 

4a4 

42.4 
84.4 

5a  7 


i 

CO 


i 


88.4 
48.6 
66.6 
60l3 
74.8 
82.5 
8&8 
8&4 
8a9 
6B.0 
69.9 
49.8 
66.5 


8L7 
85.6 
4a8 
6L7 
64.8 
74.0 
78.1 
75.5 
66.1 
56.1 
60.8 
40.2 
57.0 


I 


Hem. 


Dew  point 


818 
85.8 
47.8 
61.8 
6&« 
75l5 
80.0 
77.2 
71.2 
57.2 
51.3 
4L6 
68. 


1 


74 
80 
84 
86 
08 
09 
97 
01 
88 
80 
75 
99 


S 
1 
24 
40 
41 
61 
64 
67 
49 
88 
35 
19 
1 


42.9 

4a7 

60.9 

78.6 

76.6 

8&1 

01.6 

88.0 

68.0 

71.8 

68.8 

62. 

70. 


24.1 
35.0 
87.1 
63.3 
56.6 
67.0 
71.6 
68.8 
62.8 
46.8 
4a8 
8L5 
4&6 


a 

4 


28.81 

28.1 

84.6 

5ai 

56l5 

67.8 
7L5 
66.8 
60.8 
44.6 
87.0 
27.8 
46w0 


i 


i 

:3 


80.4 

20.0 

37. 

54.0 

59l7 

7L3 

74.6 

60.6 

61.5 

46w3 

87.1 

80.8 

60.1 


27.0 
2a3 
88.8 
68.8 
60.6 
7a6 
7&3 
70.6 
68.4 
48.8 
80.1 
81.8 
50. 


1 


BeUtlT« 
himldity. 


a 

d 


o 

tr.i 

S&8 
8&7 
610 
68L8 

60.0 
718 
610 
6L7 
46.5 
87.7 
318 
413 


« 
82 
84 
06 
01 
03 
04 
01 


a 


87 
82 
70 
87 


74 
60 
66 

«8 
01 
70 
66 
50 


80  63 


40 
45 
40 
68 


a 


86 
00 
01 


m 

73 

80 


s 


86  I 

75  721 
71  4 

76  751 


71 
04 
88 

78 
75 
72 

65 
«7 
75 


FKI800,  UTAH. 
[Lfttitade,88o25'K.|longltode,liaoi6'W.    Leeal  ttme^  188  dow,  Sastern.] 


J.. 

F.. 

K  . 

A.. 

M. 

J  .. 

J.. 
A.. 

8.. 
0.. 
N.. 
D.. 
Y 

21784 
21790 
21742 
21778 
21683 
21744 

2190 
2192 
2192 
2196 
24.04 
24.09 

2164 
2160 
2147 
2156 
23.18 
2188 

611 
618 
67.8 
416 
85.2 
816 

711 
77.2 
712 
6L4 
44.7 
416 

718 
713 
68.8 
617 
816 
88.9 

715 
714 
66.6 
64.2 

815 
810 

03 
06 
81 
71 
66 
50 

68 
44 

86 

37 

14 

8 

813 
80.8 
718 
618 
47.8 
417 

64.2 
61.1 
512 
410 
817 
27.5 

84.8 
418 
811 
212 
216 
24.1 

816 
418 
218 
211 
218 
213 

818 
43.5 
218 
34.6 
27.6 
214 

815 
414 
311 
34.8 

88 
66 

87 
48 

60 

77 

to 

84 
38 

36 
64 

68 

34 
43 

20 
87 
•7 
05 

25 
07 

•••••••• 

QALYB8T0K,  TSX. 
[Latitude,  30*  lO'  N.  (  longitude,  04o  47'  W.    Local  time,  1.10  alow,  Eaatern.] 


J.. 

30.136 

80.70 

89.78 

47.5 

512 

5t0 

616 

78 

38 

87.4 

44.1 

416 

4a. 

414 

413 

06 

70 

83 

o 

F.. 

80.030 

80.38 

29. 6i 

414 

518 

612 

02.6 

70 

38 

60.8 

418 

410 

411 

47.0 

410 

85 

78 

06 

70 

H. 

80.115 

80.48 

29.72 

57.8 

618 

60.9 

60.7 

78 

48 

67.1 

54.7 

614 

64.4 

54.4 

617 

88 

74 

80 

70 

A.. 

21971 

80.28 

29.74 

619 

710 

7L7 

71.9 

84 

60 

717 

618 

64.0 

614 

616 

610 

87 

76 

85 

n 

H  . 

29.907 

30.11 

29.61 

78.1 

718 

717 

718 

88 

58 

8L4 

716 

610 

67.8 

610 

67.9 

84 

08 

n 

70 

J.. 

30. 014 

30.15 

29.88 

81.2 

87.5 

815 

84.1 

02 

78 

811  70.3 

716 

710 

715 

714 

78 

08 

72 

71 

J.. 

30.021 

80.18 

29.87 

81.9 

818 

84.0 

84.9 

04 

75 

018 

717 

711 

74.4 

714 

710 

80 

88 

76 

73 

A.. 

29.067 

80.11 

29.85 

81.1 

87.9 

816 

84.2 

03 

72 

818 

718 

714 

74.6 

712 

711 

88 

66 

70 

75 

8.. 

29.928 

80.05 

29.82 

77.5 

82.8 

80.0 

710 

01 

68 

84.8 

718 

712 

716 

710 

716 

87 

76  tt 

83 

0.. 

80.021 

80.36 

29.81 

619 

717 

69.6 

617 

83 

40 

711 

68.7 

517 

515 

60.0 

614 

81 

60 

71 

71 

K.. 

80.051 

80.84 

29.61 

62.^ 

67.9 

64.5 

64.0 

80 

46 

70.4 

511 

612 

67.0 

515 

616 

81 

70 

76 

70 

D.. 

30.160 

80.40 

29.48 

54.S 

617 

57.7 

57.6 

73 

84 

616 

5L3 

410 

61.0 

51.5 

618 

88 

72 

81 

78 

Y.. 

80.027 

80.70 

89.48 

618 

710 

60l6 

60.8 

04 

28 

718 

64.1 

61.8 

610 

018 

61.0 

88 

70 

78 

77 

GBANB  HAYBir,  HICH. 
[Latitude.  48oyK.;  longitude,  860 10"  W.    Local  time,  0.45  alow,  Eaatenu] 


J.. 

20.806 

29.95 

2144 

118 

212 

310 

20.7 

48 

0 

27.0 

113 

14.2 

112 

14.5 

110 

79 

77 

70 

d 

F.. 

20.281 

2183 

2167 

11.4 

114 

112 

110 

41 

-7 

84.6 

7.8 

17 

11.5 

18 

18 

81 

74 

70 

78 

M. 

21847 

29.72 

2168 

112 

27.8 

211 

214 

46 

-5 

017 

110 

14.2 

214 

17.6 

17.4 

80 

73 

70 

77 

A.. 

20.341 

29.65 

2183 

815 

47.0 

41.6 

417 

78 

35 

617 

818 

810 

84.0 

84.8 

84.0 

78 

64 

76 

72 

H. 

29.246 

29.53 

28.87 

417 

57.8 

51.7 

510 

77 

82 

018 

411 

41.6 

415 

43.5 

42  0 

76 

08 

TO 

71 

J.. 

21347 

2161 

2197 

57.4 

612 

519 

60.8 

82 

89 

018 

5L7 

50.8 

40.5 

60.5 

511 

78 

60 

75 

7t 

J.. 

29.294 

29.56 

2100 

64.1 

71.2 

617 

67.8 

86 

46 

714 

50.7 

58  5 

615 

510 

517 

83 

00 

77 

75 

A.. 

29.808 

29.68 

28.90 

512 

64.0 

60.1 

60.8 

86 

44 

Oil 

54.6 

53.8 

54.8 

54.9 

54.5 

86^  78 

81 

81 

8.. 

21854 

29.57 

2184 

55.7 

64.1 

510 

59.6 

80 

89 

07.1 

513 

515 

511 

51.8 

51.5 

Si 

06 

78 

70 

O.. 

29.205 

29.63 

28.81 

42.8 

50.1 

410 

418 

69 

23 

54.0 

89.6 

317 

40.9  30.0 

80.8 

87 

72 

m  81 

N.. 

29.262 

29.67 

2189 

87.8 

41.0 

818 

819 

68 

85 

418 

317 

81.8 

82.6'  810 

812 

70 

78 

00  77 
85|  84 

D.. 

29.308 

29.97 

2147 

218 

29.1 

211 

215 

48 

2 

842 

28.4 

21.3 

24.4 

24.3 

24.3 

85 

82 

Y.. 

21812 

2197 

2144 

40.2 

413 

418 

419 

86 

-7 

51.1 

313 

31.8 

366 

311 

818 

81 

70 

78 

77 
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REPORT  OF  THE  CHIEF  SIGNAL  OFFICfES. 


MoniMy  and  yearly  meteorologioal  Miiiiflnarie^— Continned. 

OBAirr,  FOBT,  ASIZ. 
[Latltade,820  89'N.;  longitacto.KNPSr'W.    Load  time,  2. 20  alow,  Eartern.] 


i 
1 

I 


J.. 
F.. 
H. 

A.. 
H. 
J.. 
J.. 
A.. 
S.. 
O.. 

Y.. 


PrMtUtt. 


Tempertttnrd. 


I 


Jn. 

25.240 

25.188 

2Si251 

25.168 

25.148 

25.235 

25.271 

25.266 

25.288 

25.248 

25.240 

25.274 

2&280 


In, 

25.46 

25.45 

2&48 

25.40 

25.23 

25.88 

25.87 

25.84 

25.34 

25.35 

25.43 

25.63 

25.63 


In, 

24.89 

24.94 

25.09 

25.08 

24.98 

25.07 

25.17 

25.20 

25il2 

25.09 

24.87 

24.80 

24.87 


a 

<i 


83.1 
86.3 
44.7 
48.8 
66.2 
62.5 
68.9 
6&9 
63.4 
55.1 
46.5 
80.6 
51.8 


a 


40.6 
54.5 
60.9 
66.2 
74.7 
79.8 
85.2 
83.4 
81.1 
74.9 
61.7 

sas 

69.0 


a 


40.6 
46.6 
58.6 
58.8 
66.7 
72.4 
79.0 
7&0 
72.6 
65.4 
54.1 
47.4 
6L1 


^ 


o 

41.1 
4&8 
63.1 
67.8 
65.5 
7L6 
77.7 
75.4 
72.4 
66.1 
54.1 
47.8 
60.6100 


o 

65 
73 
77 
82 
94 
92 
100 
96 
91 
86 
76 


o 

20 
25 
87 
86 
48 
49 
62 
60 
66 
45 
84 
22, 
20 


Heaa. 


63.2 
60.1 
6a4 
72.6 
80.4 
85.8 
9L2 
87.0 
84.2 
77.6 
64.8 
59.3 
73.6 


a 


82.4 
85.8 
44.1 
48.2 
54.9 
62.0 
6a2 
66.8 
62.7 
64.6 
45.7 

8a7 

51.1 


Dew  point. 


a 


o 

28.8 
26.8 
84.4 
84.8 
82.8 
86.8 
42.4 
46.1 
37.91 
28.0 
80.2 
24.2 
88.1 


27.7 
23.8 
84.5 
80.2 
85.8 
40.7 
5L4 
62.2 
44.8 
3a7 
3&7 
29.9 
87.1 


:3 


o 

96.71 
28.9 
84.7 
82.8 
84.9 
89.3 
5L4 
54.0 
44.7 
35.9 
84.7 
28.7 
86.8 


J 


26.1 
84.2 
84.5 
82.8 
84.8 
8a8 

4a4 

60.8 
42.3 
84.5 
83.9 
27.6 
85.7 


Belatlw 
Ikimildt^* 


i 


i 


68  44 

64  82 


68 
58 

44 

89 
40 
60 
41 
87  28 
55  42 
66  39 
58  84 


40 
27 
26 
27 
83 
36 


i 


58 
4t 
51 
88 

83 


41 
60 
40 
85 
60 
61 
481 


I 


67 
4ft 

'4 


GREBNOASTLB,  IKD. 
[Latitade,  89o  39^  N. ;  longitude,  86t>  51'  W,    Local  time,  0. 47  alow,  Bastern.] 


J.. 

29.175 

29.72 

28.38 

17.2 

24.7 

2L0 

2L0 

62 

-15 

29.7 

12.8 

12.9 

17.6 

17.2 

ia9 

83 

76 

85  81 

F.. 

29.043 

29.57 

28.43 

14.8 

25.1 

19.0 

19.6 

60 

-13 

80.6 

9.8 

1L4 

ia5 

lai 

14.8 

86 

71 

85  81 

H. 

20.129 

29.48 

2&62 

2a  2 

8a4 

81.9 

82.8 

ta 

2 

4L9 

24.7 

23.8 

2a2 

24.8 

24.9 

83 

62 

75  74 

A.. 

29.063 

29.38 

2a  63 

45.7 

67.4 

50.0 

51.0 

77 

26 

60.4 

42.7 

8a7 

4ai 

41.9 

41.2 

77 

ei 

75   71 

H. 

28.997 

29.27 

28.58 

64.4 

67.2 

5a9 

60.2 

84 

36 

69.6 

52.7 

47.8 

49.7 

4a  9 

4a8 

79 

63 

71 

69 

J.. 

29. 104 

29.33 

28.73 

62.8 

74.1 

07.2 

oao 

86 

43 

7a  9 

60.8 

67.6 

60.5 

69.7 

50.8 

83 

63 

77 

75 

J.. 

29.066 

29.25 

28.89 

69.5 

81.4 

74.8 

7a  1 

92 

63 

83.7 

67.8 

6a  2 

67.7 

ea8 

oao 

87 

64 

78 

70 

A.. 

29.041 

29.80 

28.64 

63.5 

7a  4 

67.9 

60:8 

89 

47 

7a  1 

0L8 

59.6 

62.0 

61.4 

6L0 

KK 

62 

80 

ttI 

8.. 

29.105 

29.84 

2a  62 

57.8 

70.0 

62.8 

63.4 

80 

89 

7L6 

6a5 

63.2 

5a2 

5a5 

6ao 

85 

63 

78 

Tfl 

O.. 

29.035 

29.38 

2a  66 

45.8 

57.4 

49.7 

51.0 

73 

33 

59.1 

44.0 

4L8 

43.9 

48.6 

4ai 

86 

68 

80 

7i 

N.. 

29.032 

29.89 

2a  70 

8a4 

46.8 

41.8 

42.2 

09 

26 

49.4 

^5.5 

83.7 

3a6 

8ai 

84.8 

84 

67 

79 

78 

D.. 

29.117 

29.64 

2a  84 

29.4 

86.6 

81.1 

82.8 

55 

-2 

8a9 

25.0 

24.5 

2a7 

2a8 

2a7 

82 

69 

81 

77 

Y.. 

29.075 

29.72 

2a  84 

44.0 

54.6 

47.9 

4a8 

92 

-15 

57.6 

4L2 

89.2 

42.1 

4L8 

40.9 

84 

65 

79 

1 

HATTBRA8,  "S.O. 
[Latitad^  85o  IS'  N. ;  longitude,  750  40^  W.    Local  time,  0. 02  alow,  Baatem.] 


J.. 

80.166 

8a  67 

29.70 

47.0 

4a  3 

47.8 

47.9 

70 

26 

oai 

40.6 

41.9 

4^6 

41.7 

42.0 

88 

79 

83 

81 

F.. 

29.981 

80.48 

29.84 

40.2 

4a  5 

40.9 

4L2 

64 

20 

4ai 

84.7 

85.5 

84.7 

84.2 

84.8 

83 

75 

7t 

79 

H. 

80.059 

80.54 

29.65 

42.0 

47.7 

43.6 

44.4 

66 

26 

5L8 

87.6 

87.7 

8a2 

8a  4 

8a4 

85 

71 

86 

81 

A.. 

80.055 

30.53 

29.62 

5a3 

61.7 

5a9 

5a3 

76 

88 

6a9 

51.8 

50.4 

5a7 

52.0 

5L0 

82 

00 

84] 

78 

H. 

29.939 

8a  18 

89.56 

av3 

6a9 

64.6 

6a3 

79 

51 

71.7 

61.4 

61.8 

6a5 

61.9 

oai 

89 

81 

01 

87 

J.. 

3a  048 

80.27 

29.72 

72.6 

7a  8 

7a  7 

73.0 

87 

50 

7a  8 

67.6 

6ao 

6a8 

6a8 

oao 

86 

78 

87 

82 

J.. 

8a  000 

80.28 

2a  74 

7a  0 

81.9 

7a  8 

7a  2 

87 

61 

8a7 

7a  9 

7a2 

72.8 

7a  0 

7a2 

86 

73 

80 

88 

A.. 

20.986 

80.19 

20.53 

77.4 

80.2 

7a  3 

7a  0 

87 

64 

8ao 

7a  6 

71.6 

7L0 

71.5 

7L4 

88 

74 

86 

81 

8.. 

8a054 

30.30 

20.41 

7L2 

74.7 

7a  8 

7a  1 

85 

57 

77.8 

67.7 

6a7 

6a3 

64.4 

6a5 

86 

78 

83 

8t 

O.. 

80.978 

80.28 

29.34 

62.6 

07.8 

62.5 

64.1 

81 

48 

69.6 

59.1 

55.8 

6a2 

5a7 

5a  9 

79 

6S 

79 

79 

N.. 

29.989 

80.88 

29.58 

5a  2 

57.8 

54.2 

54.7 

77 

89 

6L1 

4a5 

4a  6 

47.6 

47.0 

4a7 

79 

70 

78 

7a 

D.. 

80.070 

80.67 

29.38 

4a5 

4a  8 

47.8 

47.5 

68 

28 

54.6 

40.8 

40.6 

40.9 

30.9 

4a5 

84 

78 

77 

78J 

Y.. 

8a  037 

80.67 

2a  84 

5ai 

6ai 

sa2 

60.5 

87 

20 

6a8 

64.7 

64.0 

54.0 

5a8 

6a9 

84 

73 

88 

80 

HELENA,  HONT. 
[Latitude,  46o  SS'  N. ;  longltade,  UTP  4'  W,    Local  time,  a  28  alow,  Baatorn.] 


J.. 

2a  786 

2a  20 

2a  89 

lai 

28.6 

21.6 

21.0 

67 

-16 

29.5 

ia2 

lai 

lao 

1L6 

lao 

71 

66 

67 

4 

F.. 

2a  758 

2a  12 

2a  42 

24.9 

81.0 

2a6 

2a2 

53 

-4 

37.4 

21.7 

las 

17.1 

lai 

17.7 

71 

57 

67 

63 

H. 

2a  913 

2a  11 

2a  64 

85.0 

4a  2 

41.6 

40.6 

62 

19 

50.0 

814 

25.8 

28.7 

27.4 

27.8 

69 

64 

58 

61 

A.. 

2a  771 

26.00 

2a  89 

80.9 

51.6 

4a7 

4a  7 

69 

22 

56.0 

37.1 

2a2 

2a8 

30.1 

2ai 

66 

45 

57 

56 

H. 

2a  775 

2a  01 

25.47 

4a  0 

5ai 

5a8 

51.0 

79 

22 

6ao 

40.8 

8a6 

84.3 

8a4 

84.4 

68 

42 

66 

56 

J.. 

2a  809 

26.08 

2a  36 

4a6 

6a4 

5a4 

5a8 

86 

34 

«a5 

4a  7 

41.6 

4ao 

4a9 

44.2 

77 

53 

65 

M 

J.. 

2a  852 

2a  01 

25.58 

5a8 

7L9 

665 

64.7 

92 

44 

77.7 

53.0 

44.6 

4a  6 

4a<> 

47.1 

67 

46 

58 

55 

A.. 

2a  881 

2a  10 

25.60 

54.0 

71.5 

6a9 

64.1 

93 

36 

77.8 

50.5 

4ai 

54.6 

54.6 

51.7 

76 

56 

66 

6fl 

8.. 

2a  824 

2a  06 

2a  45 

47.2 

6a8 

56.6 

55.4 

88 

38 

69.2 

44.9 

4a  9 

4a  0 

4a6 

44.8 

79 

61 

68 

^ 

O.. 

2a  888 

2a  16 

25.54 

40.0 

54.3 

4a2 

47.5 

77 

29 

01.8 

86.1 

29.0 

8L6 

30.0 

8a2 

65 

44 

50 

6Sl 

N.. 

2a  742 

2a  13 

25.35 

84.0 

4a3 

89.1 

39.1 

61 

20 

47.5 

80.4 

2ao 

2a2 

2a2 

27.1 

67 

56 

65 

n 

D.. 

2a  880 

2a  26 

25.44 

2a  8 

84.1 

3a  8 

3L1 

67 

3 

3a3 

23.8 

2L2 

212 

20.7 

21.4 

78 

68 

6T 

67] 

Y.. 

2a  819 

2a  26 

2a  35 

89.2 

50.8 

4a3 

4a4 

98 

-15 

6a5 

8a8 

aa2 

3ai 

3ai 

sai 

71 

68 

11 

SBPOfiT   OF    THE    CHIEF    SIQNAL    OFFICES. 

MonMs  and  yearly  meteoroiogiiial  *>iiMiiir>M — Couttaaod. 
GKAKT,  FORT,  A£IZ. 


355 


Cloiidln«ai 

(iBMOtlUl). 

WUid. 

^t' 

Nam)MT0fd»;a- 

4 

B 

a 

n 

1 

1 

1 

a 

1 

1 

1 

1 

i 

^ 

1 

1 

. 

1 

t 

t 

s 

1 

i 
ill 

i 

i 

1 
1 

i 

<i 

1 

IS 

I 

3.1 

1.; 

4.t 
X2 
11 

1? 

LI 

1.4 

XT 

3.1 

1.4 

4,72 

i 

43 
2 
8 

8E. 

W.' 

8. 
SE. 

as. 

i 

y 

» 

1' 

131 

5 

! 

2 

1 
8 

g 

isi 

9 

2S 

1 

fl.2: 

In. 

tl.« 
11.74 

n.a 

O.O 

)!» 

1:1 

SI 

a 

x 

1! 
14 

23 
S» 
11 

!i  S 

11  <     7 

B  1    ; 

111 

0 

14    D 

0,  i 

0  i 
0  0 
0   0 

7  n 

i 

H. 

M. 

356 
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I 


J.. 

F.. 
M. 

A.. 
H. 
J.. 
J.. 
A.. 
8.. 
O.. 
H.. 
D.. 
Y.. 


Monihlff  mmd  yMirZf  meteorologioal  tiumMiri«f— Continued. 

HCJBON,  DAK. 
[lAtitade,  UP  21'  K.;  longititAe,  Wo  9^  W.    LmaI  tioM,  L83  alow,  iMtem.] 


In. 
28l«00 
3&«29 
28.678 
28.608 
2a  Ml 
2a  687 
2a  540 
2a  619 
2a  660 

2a  010 

2a  674 
2a  020 
2a  002 


In. 
2a  28 

2a  00 

2a  08 
2a  97 
2a  88 
2a  98 

2a  81 

2a  92 
2a  98 

2a  91 

2a  92 

2a 
2a 


J 


Tomperatme. 


,10 
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2a  10 
2a  10 

2a  20 
27.96 
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2a  26 
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14 
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2ao 
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89 
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IKDIAVAPOUSk  IND. 
[LAtitadA,S9O40'N.(loiigltiide,00»10'W.    LmaI  time,  0.44  tlow,  Bartem.) 
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INDIAHOLA,  TEX. 
[Latitude,  28^  Sy  K. ;  longitade,  860  81' W.   Local  time,  L26  dow,  BastenLj 
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JACKSOVYILLB,  FLA. 
(Latitnde^SOo  20' K.(  longitude,  810  89' W.    Local  time,  0.20  alow,  Baateni.] 
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I 

1 


J. 

F. 
M 
A. 
H 

J.. 
J.. 
A. 

8  . 
O. 
N. 
D. 
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J.. 
P.. 
H. 
A.. 
M. 
J.. 
J.. 
A.. 
8.. 
O.. 
N.. 
D.. 
Y.. 


Monthly  and  yearly  w^eteorologioal  MiiifliafMf— <7ontiiiaed. 

KEOKUK.  IOWA. 
[Latitad^  W>  22^ ;  loogitiide,  91o  2&.    L«eftl  time,  1.06  dow,  Eattom.] 


Preunie. 


In. 

20.40ii 

29.376 

29.430 

29.315 

29.26 

29. 3.^9 

29.314 

20.826 

29.854 

29.326 

29.316 

29.413 
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In, 
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20.65 
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Temperature. 
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Dew  point. 
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TTlCTET.Tglt^  CAL. 

[Latitude,  86o  aS'  K.  (  longltade,  U7o  50^  W.   Local  time,  8.61  alow,.  Eaatem.] 
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87 

7a  1 

4a8 

8a7 

4a8 

80.5 

8a5 

64 

47 

6e  54] 

M. 

2a  188 

2a  37 

25.06 

57.3 

77.0 

60.8 

6ao 

06 

42 

80.2 

6a6 

4L4 

4a8 

44.8 

4a2 

06 

80 

41 

^ 

J.. 

2a  210 

26.44 

2a  00 

5a6 

70.8 

71.2 

60.7 

94 

46 

8ao 

67.2 

8ai 

4a  0 

4L6 

42.2 

40 

82 

86 

88 

J.. 

2a  260 

2a  45 

2a  00 

6a6 

00.0 

81.8 

8ai 

105 

61 

oao 

66.7 

4a  4 

6a6 

5ao 

53.6 

51 

85 

88 

41 

A.. 

2a  272 

2a  44 

2a  05 

72.0 

87.6 

8a4 

8t0 

im 

62 

03.5 

6ao 

6L6 

5a4 

51.2 

5ai 

51 

87 

85 

41 

8.. 

26.255 

2a  44 

2a  00 

6a  8 

70.1 

77.0 

74.1 

07 

60 

87.1 

62.1 

89.0 

4ai 

88.8 

4L8 

88 

81 

28 

82 

0.. 

2a  335 

2a  53 

26  14 

57.2 

oai 

6a8 

64.4 

90 

47 

77.0 

oao 

8a2 

4ao 

8a4 

87.8 

47 

88 

SS 

4C 

N.. 

2a  200 

2a  62 

2a  85 

4ao 

5ai 

6a  1 

61.7 

70 

86 

61.0 

4a2 

sai 

oao 

8a5 

8a2 

65 

60 

52 

50 

D.. 
Y. 

2a  417 

2a  73 

2a  06 

4L0 

40.6 

4a6 

4a4 

63 

81 

54.8 

87.5 

8a2 

8a5 

8a5 

81.4 

66 

66 

57 

m 

KSY  WB8T,  FLA. 
[Latitude,  240  84*  N.  I  longitade,  81o  40^  W.    Local  time,  0.S7  alow,  Eastern.] 


J.. 

80.117 

3a  28 

2a  02 

oas 

7ao 

7a  8 

7L0 

82 

60 

7ao 

6a8 

6ao 

67.0 

6a4 

6a5 

88 

76 

87 

84 

F.. 

80.035 

3a27 

20.81 

6a5 

7a  7 

67.4 

6a2 

82 

56 

7a  2 

6a8 

6L0 

6L8 

6L0 

648 

88 

74 

81 

78 

H. 

30.097 

80.33 

20.01 

6a6 

74.7 

602 

7a  8 

85 

61 

7a  4 

6a7 

6ai 

6a7 

6ao 

a.6  83 

60 

M 

71 

A.. 

30.020 

30.18 

2a  02 

74.8 

7a  4 

7a  8 

7a  0 

86 

67 

8L8 

7L0 

6ao 

67.4 

6a8 

67.0 

77 

67 

79 

74 

M. 

2a  061 

30.16 

20.82 

7a  4 

84.1 

77.6 

80.4 

01 

70 

8a8 

7a  6 

7a8 

7L0 

7L0 

78.0 

79 

67 

88 

76 

J.. 

80.051 

3ai8 

20.82 

83.0 

8ao 

7a  0 

82.6 

03 

72 

8a4 

77.6 

74  5 

744 

7a8 

742 

70 

60 

88 

77 

J.. 

80.068 

30.10 

2a  06 

8ao 

8a5 

82.8 

84.0 

06 

73 

01.4 

7a  5 

74  7 

7a  1 

747 

748 

74 

65 

78 

72 

A.. 

30.007 

8ai2 

2a  02 

8ao 

8a6 

82.7 

8ai 

94 

75 

0L8 

7a7 

7a  6 

7a  7 

7a  2 

7a5 

70 

68 

81 

76 

8.. 

20.962 

80.00 

2a  80 

82.8 

87.0 

81.0 

84.0 

02 

78 

80.8 

7ao 

77.4 

7a4 

77.0 

77.6 

86 

74 

65 

83 

0.. 

29.913 

30.11 

2a  70 

7a  6 

8a2 

7a  5 

77.8 

87 

60 

82.0 

744 

6a8 

7a  4 

6a8 

6a8 

80 

78 

78 

77 

N.. 

30.027 

30.21 

2a  88 

6a6 

748 

7L0 

7a  1 

84 

56 

7a  1 

oai 

64.5 

648 

6ao 

64.8 

84 

78 

62 

8§ 

D.. 

30.120 

30.35 

2a  03 

6a8 

6a7 

64.0 

64.7 

88 

50 

6a2 

6L1 

5a4 

6a8 

sao 

5ao 

84 

78 

84 

81 

Y.. 

8a  035 

80.35 

20.70 

7ao 

7a7 

74.8 

7a  5 

04 

50 

8L0 

7ai 

6a8 

6a8 

6a8 

oao 

81 

71 

82 

78 

KITTY  HAWK,  K.  a 
[Latitude,  dtP  K. ;  longitude^  75o  4»  W.    Local  time,  a03  alow,  Eaatem.] 


30.170 
2a  095 
80.070 
8a  065 
2a  917 
3a  056 
8a  007 
20.096 
8a  074 
80.005 
80.000 
8a  077 
8a  038 


3a  74 
80.50 
80.54 
8a  56 
80.21 

saso 

80.24 
8a23 
80.34 
3a  34 
8a  80 
3a  72 
3a  74 


20.63 
20.28 
2a  67 
2a  56 
20.50 
20.67 
2a  72 
20.64 
2a  44 
20.80 
2a  60 
2a  40 
20.28 


4a5 

oao 
8a2 

6L4 
61.7 

7a  5 

77.2 
7&7 
6a8 
60.8 
4a  5 
42.0 

5a8 


47.8 
441 
4a6 

5a8 

66.8 
7a8 
87.0 
81.8 
743 

6ao 

5a8 

4a7 

614 


4a4 

aao 

41.8 

5a8 

62.2 

6ao 
7a6 

7a  8 

60.0 
61.2 
51.6 
44.5 
57. 


3 


454 
8a  0 
4L7 
548 
6a6 
72.4 
80.8 
77.8 
7a  7 
62.6 
5a  0 

4a  4 

5a7 


72 
64 
68 
80 
87 
06 
08 
05 
01 
84 
75 
68 
08 


82 
15 
22 
85 
46 
66 
60 
63 
52 
45 
86 
26 
15 


514 

4a8 

4a  0 

617 
7L1 
8L1 
8a7 
846 
7a  2 
67.8 
60.1 
511 
6a2 


87.4 
8L8 
811 
4a8 
57.5 
6a6 

7ao 

710 
617 
57.4 
417 

87.81 
512 


8a8 
81.8 

8ai 

4a6 
516 
617 
71.5 
710 
644 
518 
412 
812 
5L8 


8a7 
817 
810 
416 
6L8 
616 
716 
7L8 
644 
518 
412 
818 
5L8 


8191 
818 
818 
414 
50.8 
614 
7L8 
7L8 
610 
517 
441 
810 
5L0 


81 8| 

8L 

84.5 

47. 

517 

610 

710 

7L8 

646 

618 

415 

810 

5U7 


84 
80 
82 
84 
80 
85 
88 
85 
86 
88 
82 
78 
84 


74  78 
68  77 
68  60 
73  84 
88  00 
73  86 
68  85 
78  87 
78  87 
78  68 
65  76 

«il7i 


1 


BEPOBT  OF  THE  CHIEF  SIQHAL  OFFICEB. 
ISMMitg  tmd  jwor^  m^tonlogtcal  *<iMtMri«t— Con  tinned. 

KSOSUX,  IOWA. 
[S=S18.    »=«).) 


{a=t,ta.  11=3.] 
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REPOBT  OF  THE  OHIBF  -  SIOIIAL  OFViCEB. 


KHOXYUiU,  TXBK. 
[Latitad(s8SO60'N.;  longltai^aPOS'W.    LMftltiiiie,a86tlow,  BaBtotn,] 


i 

I 

I 

I 


J.. 

F.. 

H 

A.. 

H. 

J.. 

J.. 

A., 

8.. 

O.. 

N.. 

D.. 

Y.. 


in. 

29,U9\ 

2a9t4 

29L0C5 

20.  OM 

2aW0| 

29L06.3 

8iL028 

21.000 

29L0i3 

20.001 

20.010 

2&1S2 

2&030 


In. 

20.571 

20.40 

20.42 

20.44 

20.21 

20.24 

20.23 

20.17 

20.20 

201 26 

20.82 

20L56 

20.67 


T«mper»tiire. 


a 


In. 

2&54 
2aM 
2&78 
2&71 
2a  68 
2a  80 
2a  82 
2a  73 
2a  70 
2a  47 
2a  02 
2a  48 
2a  86 


80.3 
27.8 

sas 

40.8 
67.0 
6a4 
60.0 
60.0 
62.1 
4a  6 
4a  7 
38.6 

4a  2 


a 


80.8 

sao 
4a  7 
6a4 

72.6 
82.6 
86.6 
82.0 
77.7 
62.7 
6a7 

4a8 
6a8 


i 


34.5 
34.2 
4L6 
5a8 
6L7 
7L4 
74.3 
72.6 
6a8 
51.6 
4a8 
3a5 
64.2 


^ 


34.0 
84.0 
4a  2 
57.5 
6a8 
74.1 
7a  6 
748 

6ao 
5a6 
4a  7 
3a6 
5a6 


50 
60 
TO 
84 
86 
01 
04 
03 
88 
76 
78 
66 
04 


E 
e 

i 


8 
1 
17 
20 
80 
57 
52 
56 
45 
82 
28 
10 
1 


o 
44.2 

4ao 
5ai 
6a8 

74.0 
84.4 
87.3 
85.1 
7a  5 
65.1 
55.8 
4a  8 

6ao 


sa8 

M.7 
82.1 

4ao 
5ao 
6a6 

67.5 
67.9 
60.6 
44.2 

oat 
sao 
4a7 


Dew  points 


4 


o 

04.8 
215 

lai 
4as 

614 

6ao 
oao 
6a7 

67.7 
44.1 

sas 
aas 

44.8 


a 


aas 

27.1 
82.2 

4ao 
6a8 
6ao 
6a4 

65.7 

5a4 

4a7 
8a  21 
2a7 

45.6 


a 

:3 


27.4 

2a 

81.4 
46.3 
M.2 
04.4 
6a4 
67.4 
5a5 
4a5 

4ao 

8a7 
4a7 


I 


2a  21 

24.0 
81.2 
4&8 
515 
618 

6ao 

6a8 

015 
4&8 

8a7 

210 
46.7 


841 

m 

00 
00 


86 
84 


a 


8otm 

81 
TOj  66 

80|46 


4ft 
58 
58 
68 
63 


00 
86 
66 


a 


76 
71 


11 

83 
84 


81 
75 
77 


i 


73 
72 
07 
07101 
TMTO 


73 
76 
77 


78172 
77 


78 
71 
92 


LACBOSSS,  WIS. 
[Latitnde.  43o  40"  N. ;  longltaae,  Ol^  15^  W.    hooti.  time,  1 05  slow,  Bestem.] 


J., 
F.. 
H. 
A.. 


J.. 
J.. 
A.. 
8.. 
O.. 
N.. 
D.. 
Y.. 


21814 
20.214 
28L253 
21202 


21204 
21147 
21102 
21203 
21100 
21166 
21236 
21206 


2100 
2172 
2163 
2164 


20.126  2142  2178 


21521 

2141 

2167 

2147 

2161 

2164 

2180 

2100 


2155 
2a  64 
2a  66 
2a  77 


2182 
2a  83 
2a  85 
2a  63 

2a  00 

2a  62 
2151 

2a  51 


2.7 

4.4 

212 

41.3 

53.0 

02.0 
617 
616 
54.0 
40.8 
34.6 
216 

3ao 


118 

117 
81 » 
513 


64.0  57.3 


710 
816 
71.0 

6a7 

53.1 
41. 5| 
20.0 
4a  5 


16 
118 
215 
415 


611 
716 
610 
616 
413 
87.0 
218 
442 


14 
1L5 

2ao 

417 

67.8 

67.0 
73.0 
618 
6L4 
417 

sao 

213 
442 


43 
63 

74 

86 

86 
02 
83 
84 
73 
58 
68 
02 


-26 

-22 

-2 

22 


20  610 


42 
56 
44 

43 

28 

21 

-0 

-25 


17.0 
110 
814 
62.0 


75.6 

816 

714 

710 

540 

440 

81 

61 


^ 


-«.4 

17 

217 

818 

411 

516 

610 
610 
617 
818 
816 
118 
317 


-14 

-L7 
118 
340 


L7 

17 

21.6 

34.1 


41.6  4L0 

618 
68.0 
517 
511 
811 
817 
117 
313 


610 
612 

514 
514 
316 
318 
211 
812 


18 

10 

214 

87.8 

447 

516 
618 

516 
518 
37.8 
3L4 
118 
814 


-1.5 

17 

118 

811 

417 

67.1 
611 
57.6 
614 
87.2 
818 
116 
310 


66 

75 
74 
76 

68 

80 
88 
14 
84 
80 
70 
78 
77 


67 
72 
061  76 
60  74 


47 

S 

041 
•9^ 
50 
71 
73 
02 


7f 
77 
76 
74 


71 
71 


04  60 

771  72 
76 
70 

71174 


70 
70 
75 
71 


LAICAS,  HO. 
(Latitade,  370  82' N. ;  longitade,  MO  15^  W.    Local  time,  1. 17  alow,  Beetom.] 


J. 

F. 

M 

A. 

H 

J. 

J. 

A. 

8. 

O. 

K. 

D. 

Y. 


20.063 
21015 
21880 
21045 
21042 
21034 
21051 
2a  086 

2aoi7 

2a  026 


2138 
2181 
2118 
20.17 
2111 
2113 
2120 
2128 
20.27 
20.41 


2171 
2164 
2154 
2168 
2177 
2172 
2a  66 
2163 
2a  80 
2a  27 


34.0 
413 
611 
617 
71.0 
615 
517 
412 
416 
3L8 


47.4 
62.5 
60.3 
718 
848 
810 
745 
617 
612 
417 


4L0 
548 
6L7 
714 
746 
7L7 
647 
61,3 
417 
348 


418 
514 
610 
710 
718 
714 
618 
514 
47.2 
813 


78 
70 
85 
00 
00 
04 
86 
83 
80 
64 


16 
31 
38 
53 

68 
52 
60 
20 
22 


516 
618 
716 
8L6 
810 
846 
77.2 
616 
518 
411 


81.4 
410 
611 
042 

013 
010 

610 
411 
817 

21 4( 


LEAYBNWOBTH,  KAK8. 
[Latitude.  SOoiO'K.;  longitude,  040  07' W.    Local  time,  1.80  alow,  Eastern.] 


J. 
F. 
H 

A. 

M 

J. 

J. 

A. 

8. 

O. 

N. 

D. 

Y. 


21214 
21 181 
21841 
21112 
21067 
20.100 
21087 
21101 
20.122 
20.121 
20.100 
21210 
21146 


20.81 
2160 
20.50 
20.53 
20.80 
2188 
20.20 
20.88 
20.43 
20.45 
20.47 
2161 
21821 


2156 

2165 
2181 
2175 
2176 
2176 
2186 
2182 
2174 
2183 
2144 
2163 
21 


113 
117 
314 
47.4 
648 
617 
71.6 
017 
60.2 
44.7 
87.6 
27.4 
44. 


4«44.8 


84.0 
27.6 
412 
515 
60.0 
70.0 
813 
81.4 
78.8 
61.3 
50.0 
312 
513 


118 
21.4 
80.6 
613 
60.6 
710 
718 
714 
66.2 
50.8 
4L0 
82.0 
60.2 


110 
2L6 
40.1 
517 
6L8 
712 
77.0 
716 
611 
518 
43.5 
32.8 
6L1 


65 

57 
76 
77 
88 
06 
08 
07 
85 
77 
75 
67 
06 


-11 
-16 
16 
80 
86 
51 
50 
52 
46 
80 
96 
2 

-1 


916 
814 
5L8 
617 
716 
82.5 
818 
84.8 
716 
64.4 
618 
4t2 
6L6 




14 
118 
315 
440 
617 
610 
618 
610 
610 
417 
140 
248 
410 


1L8 
114 
918 
418 
413 
61.1 
615 
61.6 
512 
blO 
3L2 
214 
411 


17.8 
117 
10.6 
410 
5L0 
648 
716 
616 

67.9 
41.8 
816 
27.0 
416 


114 

117 
816 
448 
516 
645 
60.7 
615 
517 
412 
318 
27.1 
416 


110 
110 
815 


412  85 


i 


6L0 
016 
010 

649 
67.1 
4L0 
817 
216 
416 


14 

87 

041 


82 
88 
04 
84 
87 
01 
78 
81 
04 


76 

70 

68178 
76 
75 
81 


60 
61 


79 
00 
74 
79 
70 


76 
78 
IS 
76 
14 
75 


76 

74 


BBPOKT   OF   THE   CHIEF   SIQNAL   OFPICEB. 

KMOXTILLB,  THNV. 
IH=WO.    A=T7.] 
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REPOBT   OF   THE   CHIEF  SIGNAL   OFFICER. 


Monthly  and  yearly  meteorologioal  tmrnmarieB — Contlnaed. 

LBWISTON.  IDAHO, 
riifttitode,  40O  d'  N. ;  longitade,  llTo  V  W.    Local  time,  S-Mdow,  EMtom.] 


I 

9 

I 


J. 

F.. 
M 

A.. 

jtt  «• 
J.. 
J.. 
A.. 

O.. 

N., 

D. 

Y.. 


In. 

20.S7S 

29.2S7 

29.857 

29.156 

29.109 

29.121 

29.106 

29.136 

29.138 

29.256 
29.118 
29.809 
29.202 


In. 

29.861 

29.71 

29.64 

29.45 

29.38 

29.89 

29.32 

29.41 

29.48 

29.49 
29.59 
29.84 
29.86 


in. 

28180 
2&85 
29.09 
28.78 
28.71 
28.94 
28.82 
2&94 

28.78 

2a  86 
28.70 
28.90 
28.70 


Tempenture. 


a 


o 

20.4 
85.8 
89.0 
43.6 
52.2 
57.2 
63.8 
60.0 

53.0 

42.1 
40.6 
87. 
45. 


i 
A 


o 

26.4 
48.1 
53.0 
63.0 
66.3 
7L4 
81.8 
79.6 

68.5 

68.5 
49.8 
42.6 

58. 


a 

p. 


'\ 


o 

23.8 
39.4 
50.9 
57.4 
62.8 
68.8 
70.5 
77.3 

65.9 

62.7 
4&0 
39.7 
55w4 


I 


o 

23.5 
39.4 
47.9 
54.  S 
60.4 
65.8 
74.9 
72.8 

63.1 

5L1 
46.8 
39.8 
53.2 


J 

H 


56 
58 
72 
81 
87 
91 
991 
105 

90 

79 

62 

61 

105 


o 

-10 
28 
»80 
81 
42 
47 
53 
51 

41 

81 

29 

16 

-10 


Hmb. 


1 


8L 
47. 
62. 
69. 
73. 
77. 
87. 

8a 

7a4 

65.6 
62.8 
46.8 
64. 


a 

d 

a 


1 


ia6| 

83.1 
87.1 
40.8 
49.4 
65.1 
6L0 

5ai 

52.0 

4a 

80. 

84.0 

48.1 


Dew  point. 


a 


o 

15.2 
8a4 
88.4 
8a6 
44.7 
5L7 
55.0 
5a2 

4a5 

87.6 
8a6 

sao 

89. 


a 


a 
:3 


o 

2ai 

82.91 
8a8 
83.4 
4a6 
62.7 
5L0 
47.8 


40.8 
89.7 
84.9 
40.1 


19.8 
82.7 
8a4 

saa 

4a8 

64.9 
5L8 
45w6 


4a9  4a7 


sa 
sa 
sac 
4a6 


i 


O 

ia2 

82.0 

sao 
8a4 
4a7 
6ai 
6a6 

4,7.7 

4a7 


9  89. 


hnmldtty* 


80 
81 


a 


77 

60 
53 


831  631 

73 

71 


4 

sa4 

84.8 

sao 


76 

84 
86 
86 

79 


86 
84 


46 

58 

71 
75 
54 


a 


77|  86  481  53i 
76  50 


3 


78  7« 
64  ( 


69  62 


LITTLB  BOCK,  ABIL 
(lAtltode,  840  46^  K. ;  longitude.  93o  O'  W.    Local  time^  L08  alow,  Eaatern.] 


J.. 

29.876 

3a87 

2a  12 

82.8 

41.6 

sao 

87.6 

2^ 

10 

4a4 

sao 

sas 

81.6 

81.6 

sa4 

84 

68 

78 

77 

F... 

2a  746 

saio 

29.80 

8a  8 

46.6 

4a  5 

41.6 

72 

10 

6a6 

SL4 

8L8 

8a8 

84.9 

sas 

84 

62 

76 

74 

M*.. 

29.823 

80.22 

2a  49 

44.6 

57.6 

61.3 

61.1 

77 

27 

6a7 

4a6 

89.2 

4a  8 

4a8 

41.1 

82 

56 

76 

Tl| 

A.. 

2a  677 

3a  08 

29.34 

5ai 

68.6 

64.2 

64.0 

86 

40 

7a  8 

5a8 

6a8 

61.4 

6a5 

5L9 

77 

66 

71 

§9 

M.. 

29.617 

29.89 

29.23 

62.0 

74.8 

67.9 

oai 

89 

44 

7ao 

6a8 

6a9 

65.6 

5a4 

57.3 

84 

54 

75 

Til 

J.. 

29.600 

29.84 

2a  45 

7a  0 

86.0 

77.7 

7a  9 

95 

66 

8ai 

7L8 

6a6 

7a  1 

7L2 

7a  0 

87 

«1 

81 

7a 

J.. 

29.680 

2a  86 

2a  52 

7a  0 

90.5 

81.9 

82.8 

100 

63 

94.2 

7a4 

71.9 

71.1 

7a8 

72.3 

87 

53 

77 

7« 

A.. 

2a  656 

2a  82 

29.40 

7a  0 

87.6 

7a  0 

7a  0 

99 

64 

91.0 

7a6 

69.6 

74.8 

718 

7a2 

89 

06 

80 

79| 

8.. 

29.670 

2a  88 

2a  47 

67.7 

80.1 

7a  7 

73.5 

90 

66 

8ai 

67.0 

64.8 

6a8 

67.6 

6a2 

m 

65 

85 

601 

0.. 

2a  690 

8a  07 

29.41 

5ai 

67.6 

5a  8 

60.0 

83 

89 

7a  8 

6L6 

4a6 

4a  6 

6L2 

4a8 

86 

54 

76 

n 

N.. 

2a  711 

80.08 
80.24 

29.26 

44.7 

69.8 

51.4 

5a  0 

79 

28 

6ao 

4a8 

4ao 

sao 

4a  2 

89.4 

66 

51 

68 

M 

P.. 

2a  837 

29.01 

37.2 

49.6 

4a2 

4ao 

71 

19 

6a  6 

84.6 

8a  4 

3a6 

SL6 

8L6 

77 

55 

60 

§7| 

r.. 

9a728 

8a87 

2a  01 

64.8 

67.6 

6a7 

6L0 

100 

10 

71.4 

6a6 

6ao 

5L3 

6a6 

61.8 

M 

58 

76 

n 

LOS  ANGBLBS,  CAL 
[Latitade,  34o  ^  N.  i  kogitade,  118k>  ly  W.    Local  time,  2.58  alow,  Bastern.] 


J.. 

29.750 

80.01 

29.46 

47.1 

6a6 

6ai 

6a9 

72 

38 

6a8 

44.1 

869 

4a  9 

44.6 

4a8 

70 

48 

77 

65 

F.. 

2a  687 

29.91 

29.39 

4a2 

67.0 

64.0 

5a6 

81 

86 

69.7 

44.4 

89.8 

4a6 

466 

4a3 

75 

47 

77 

61 

H  . 

29.696 

2a  94 

2a  63 

61.8 

7L6 

6a8 

60.6 

86 

43 

74.1 

49.8 

4a6 

4a8 

4a7 

468 

77 

44 

76  66^ 

A.. 

2a  623 

2a  83 

29.42 

54.8 

71.6 

6a7 

61.9 

88 

45 

74.2 

615 

49.0 

6a6 

6L6 

sas 

83 

48 

76 

70 

M. 

2a  561 

2a  67 

29.44 

6a3 

7a6 

60.7 

63.5 

80 

49 

7a  6 

64.7 

63.0 

6a6 

6a5 

54.7 

89 

54 

68 

75 

J.. 

2a  622 

2a  74 

2a  49 

6ao 

77.9 

62.2 

65.0 

90 

47 

sas 

6a6 

50.4 

54.4 

54.5 

6ai 

86 

46 

77 

J.. 

2a  601 

2a  74 

29.47 

6a4 

8a4 

6a2 

7a  0 

98 

62 

85.8 

5a6 

662 

60.8 

5a8 

sas 

86 

48 

78 

71 

A.. 

20.640 

2a  67 

29.89 

6a4 

8a6 

6a2 

7a  7 

106 

61 

89.4 

61.4 

6a3 

6ao 

6L2 

60.6 

84 

46 

70 

IS 

8.. 

2a  472 

29.63 

2a  33 

6a6 

sas 

6ai 

6a5 

108 

61 

84.9 

6a6 

6a5 

616 

61.6 

69.9 

88 

5Z 

87 

71 

O.. 

89.690 

2a  75 

29.44 

64.5 

77.7 

62.3 

61.8 

102 

41 

7a  4 

6a  8 

6a5 

6a2 

5a4 

567 

87 

56 

01 

S 

N.. 

29.647 

2a  88 

2a  85 

sai 

67.6 

57.8 

59.5 

78 

40 

6ai 

50.6 

47.9 

6a5 

6a8 

61.6 

84 

68 

88 

D.. 

29.723 

29.93 

2a  48 

5as 

6a9 

:a.a 

57.9 

82 

40 

6a2 

4a6 

4a7 

6as 

4a8 

47.6 

76 

80 

80 

IS 

Y.. 

2a  626 

saoi 

sass 

64.7 

7a  0 

6a8 

6ao 

108 

86 

7a  4 

512 

4a7 

sas 

6a9 

610 

82 

51 

81 

71 

LOXTISYILLE,  KY. 
[Latitade,  SS^  IS'  K. ;  longitode,  86P  45^  W.    Local  time,  6.43  alow,  Baatern.] 


J.. 

29.594 

sai4 

26  88 

2ai 

sao 

SLO 

31.4 

61 

-6 

sas 

218 

211 

260 

sas 

S4.6 

78  72 

78 

.. 

F.. 

20.4.58 

2a  97 

2a  80 

2a2 

360 

2a6 

29.9 

68 

-1 

sas 

2a4 

115 

264 

211 

SIS 

78  60 

75 

74 

M. 

29.525 

2a  90 

29.11 

84.6 

44.2 

40.1 

89.6 

76 

12 

47.9 

81.4 

27.6 

80.6 

80.8 

216 

75 

62 

70 

m 

A.. 

29.441 

2a  79 

29.02 

51.2 

64.8 

67.6 

67.7 

88 

31 

68.8 

460 

44.0 

468 

468 

468 

77 

65 

71 

M. 

2a  366 

29.64 

2692 

50.2 

71.9 

64.6 

65.8 

87 

39 

74.7 

64.9 

615 

510 

666 

667 

79 

68 

74 

sol 

J.. 

29.466 

2a  69 

29.17 

67.9 

8a6 

713 

716 

04 

50 

8a4 

614 

616 

611 

64.4 

618 

88 

66 

7T 

fS 

J.. 

2a  482 

29.61 

29.28 

7a7 

87.6 

712 

79.8 

97 

5i 

90.6 

67.6 

67.0 

664 

60.1 

67.6 

80 

60 

74 

6H 

A.. 

29.402 

2a  63 

29.05 

69.8 

815 

7a  5 

75.6 

97 

62 

85.9 

67.1 

64.4 

617 

666 

64.6 

83 

68 

71 

8.. 

29.476 

2a  68 

2a  08 

61.9 

768 

660 

68.2 

80 

45 

77.6 

60.8 

67.5 

563 

69.8 

616 

86  66 

74 

O.. 

3a4l5 

2a  76 

2696 

6a9  610 

54.9 

65.9 

79 

40 

64.9 

465 

463 

47.3 

462 

47.8 

60 

74 

K.. 

29.426 

2a  77 

2aM 

45.0  58.2 

460 

467 

78 

34 

563 

48.2 

868 

8a6 

39.0 

sas 

80 

TSlTOl 

D.. 

29  584 

3a04 

26  77 

37.8 

460 

4ai 

4L0 

67 

9 

415 

314 

30.7 

318 

812 

st.o 

77 

64 

Y.. 

29.461 

3ai4 

2a  77 

5a4 

61.5 

54.7 

6&6 

97 

-6 

64.7 

466 

44.4 

461 

466 

467 

80 

SO 
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REPORT  OP  THE  CHIEP  BIONAL  OPPIOSR. 


Mm^iMf  amd  yaorly  mMmrologieal  tmiiiioHer— Continaed. 

LYVOHBUXO,  TA. 

(LAtttode,870  2S'ir.;kiigltiidto,W>y'W.    Looftl  tim^  0.16  slow,  EMtern.] 


3 

I 


J. 

F. 
M 

A. 
H 
J. 
J. 
A. 
8. 
O. 
K., 

D.. 

Y.. 


J 


Jn, 

89.445 

20.385 

20.840 

20.357 

20.905 

291805 

20.825 

20.816 

281402 

20.317 

20.200 

281870 

20.842 


In. 

80.00 

20.70 

20.76 

20L00 

20.40 

20.68 

20.68 

20.60 

20.68 

20.66) 

20.70 

8a  06 

80.00 


J 


In. 
2B.84 

oaoi 

88.08 

US 
28.82 

28.08 

20.00 
28.06 
2&04 

28.581 
2a  06 

28.71 

88.58 


i 


Tompentme. 


a 


82.1 
26.8 
8X0 
4a6 
58.2 
6Bl1 
72.5 
6Bl5 
60.4 
47.0 
80.7 
84.1 

4ai 


a 

fi 


o 
80.8 
87.7 
46.8 
64.0 
71.8 
80.6 
86L4 
88.0 
7&0 
63.5 
58.5 

47.0 


a 


o 

84.41 

80.4 
87.0 
53.4 
60.7 
70.2 
74.1 
71.0 
64.6 
50.2 
48.2 

87.8 


6L6l  62.4 


35.4 
81.6 
80.0 
5&0 
68.4 
78.8 
77.7 
74.8 
67.4 
58.61 
45w5 

80.6 

54.7 


65 
61 
71 
85 
85 
03 
07 
04 
01 
74 
72 

65 

07 


s 


12 
4 
17 
82 
40 
58 
54 
51 
46 
84 
28 

16 

4 


& 


o 

44.3 
40.8 
4R.4 
67.2 
78.2 
82.0 
87.8 
84.7 
77.8 
65.6 
54.6 

40.4 

617 


o 

27.81 

23.8 

80.0 

43.0 

54.0 

63.0 

07.6 

66.8 

68.6 

44.1 

86.0 

81.8 

46.8 


Dew  points 


a 


o 

26.81 

10.6 

25.8 

80.5 

52.8 

60.6 

65u5 

64.8 

66.5 

43.0 

85.8 

26.6 

43.0 


a 

to 


o 
28.1 
23.7 
27.1 
80.1 
40.6 
60.6 
64.7 
68.8 
65.8 
40.81 
40.7 

28.8 

44.8 


a 

:3 


o 

27.6 
28.1 
20.0 
4L8l 
53.8 
68.7 
68.6 
65.6 
56.6 
46.0 
8&8 

2Bi6 

45.4 


o 
27. 6( 
22.1 
27.1] 

4ai 

5L7 
6L8 
66L8 
64.6 
5&5 
46.0 

sas 

28.8 
44.2 


a 

d 


74 

74 

77 

81 

751 

.70 

84 

85 

00 

87 

75 

80 


CO 


a 


J_ 


64 
M 
41 
tt 

51 
62 
50 
54 
40 
62 
68 

51 

54 


s 


UAOKmAW  GITY,  IHCH. 
[LaUtnde,  45o  47'  N. ;  longiiade,  Mo  30"  W.    Looia  time,  0.88  dow,  EMtom.] 


J  . 
F. 
H. 
A. 
H. 
J. 
J. 
A. 
S. 
O. 
N. 
D. 
Y. 


20.  an 

20.278 

20.346 

20.874 

20.244 

281818 

20.282 

20.808 

20.888 

201206 

20.280 

28l 

20. 


20.87 

20.88 

20.78 

20.74 

20.56 

20.68 

20.61 

20.64 

20.581 

80.61 

80.68 

80.07 

88107 


88.50 
88.68 

88.55 
88.81 
2a  77 
2a  05 
20.02 
2a  82 
2a  01 
2a  75 
2a  70 
8a  56 
8a50 


ao 
ao 
ao 

81.5 
42.8 
54.1 
62.6 

5a8 

52.2 
4L2 
85.8 
2a4 

sai 


ia6 
ia8 
ia8 

80.4 

4a2 
oao 
7a8 
6a6 

60.6 
47.4 
8a8 
2a2 
4X8 


1X4 

ao 

1L5 
8X8 
41.8 
58.5 
6X6 
67.4 
54.0 
4X1 
8a8 

oao 

8a8 


1X4 
7.7 
1X0 
84.0 
44.4 
5X7 
65.8 
5X8 
55.6 
4X0 
37.1 
27.1 

oai 


40 
43 
41 
70 
81 
82 
86 
76 
80 
63 
50 
46 
06 


-24 


-21 

7 
27 
87 


48 
88 
21 
27 
1 
-4^ 


1X5 
1X7 
2X4 
4X6 
5X4 
67.5 
74.6 
0X5 
6X8 
4X0 
40.7 
8L5 
4X8 


4.0 
-XO 
-XI 
2X0 
8X4 
47.5 
55.6 
5X0 
49.1 
8X1 
8X0 
2L0 
2X0 


XO 
.X4 

1.4 
2X6 
3X6 
47.1 
5X5 
5X6 
47.0 
8X7 
8X2 
2X8 
2X5 


X4 

7.0 
1X5 
20.8 
87.0 
4X1 
5X6 
6X8 
4X8 
87.7 
81.7 
2t5 
8X0 


XI 
0.21 
XO 
27.0 
8X5 
4X8 
8X7 
5L8 
4X2 
8X6 
8X8 
2X1 
2X51 


X5 
1.6 
XO 
27.8 
8X0 
47.5 
67.8 
5X7 
4X3 
8X7 
8X7 
8X6 
8L0 


78 
78 
88 
70 
70 
78 
81 
88 
86 
79 
60 
77 
80 


KACON,  FOBT,  ST.  G. 
[Lfttttiide,  840  42^  k.  ;  longitiicto.  76o  40^  W.    Local  time,  X06  slow,  BMtem.] 


J. 
F. 
K. 

A. 
X, 

J. 
J. 
A. 
8. 
O. 
K. 
B. 
Y. 


8X1T6 
8X006 
8X075 
8X001 
2X044 
8X066 
8X010 
2X001 
8X066 
2X005 
8X008 
8X008 
8X080 


8X70 

8X40 

8X56 

8X54 

80.15 

8X26 

80.24 

80.9 

80.80 

8X28 

8X88 

8X67 

80.70 


2XT4 
20.88 
20.66 
2X63 
2X55 
20.74 
20.75 
20.46 
20.64 
20.88 
29.07 
2X45 
2X88 


4X7 
8X0 
4t6 
8X8 
6X5 
7X0 
7X0 
7X0 
71.0 
6X6 
6X0 
44.0 
5X8 


40.2 
44.4 

40.1 
6X4 
71.5 
T7.6 
6X0 
8X0 
7X0 
67.8 
50.7 
5X8 
616 


4X0 

41.1 

4X1 

57.6 

6X4 

7X7 

7X5 

77.6 

71. 0 

6X1 

6X01 

4X1 

8X7 


4X0 
4L5 
45.3 
5X0 
67.8 
714 
7X8 
7X8 
7X6 
6X5 
615 
47.0 
6X8 


63 
60 
64 
77 
70 
8« 
87 
88 
84 
70 
72 
65 


22 
18 
24 
85 
51 
63 
64 
64 
67 
45 
84 
26 
18 


0X8 
4X1 
5X3 
6X4 
7X21 
70.1 
84.2 
8X0 
77.9 
6X2 
6L2 
5X5 
6X7 


8X1 
8101 
87.8 
5L8 
6X0 
0X6 
7X4 
712 
6X0 
67.0 
47.0 
80.8 
517 


8X8 
810 
87.0 
5L2 
6X4 
6X4 
7X0 
717 
6X3 
57.4 
47.6 
4X6 
617 


4X1 
8X7 
40.8 
6X7 
6X8 
7X5 
77.6 
7X7 
70.0 
6L0 
618 
4X0 
5X0 


4X8 
8X2 

4X6 
6X5 

6X5 
6X7 
7X8 
710 
0X4 
57.0 
4X1 
41.7 
6X0 


8X0 
8X6 
8X5 
6X5 
6X7 
6X0 
7X1 
7X4 
6X2 
6X1 
5X8 
4X8 
6X2 


81 
84 
85 

00 

881 
01 
041 
01 

801 


88 


1CA0IKNI8,  FOBT,  IfiONT. 
(Leatad^  47o  lO'  K.  1  longitade,  lOOo  lO'  W.    Looel  time,  X16  dow,  BMlera.] 


J.. 

2X442 

2X8C 

8X08 

1X7 

2X2 

1X6  17.8 

4. 

-15 

27.8 

X5 

X2 

X7 

17 

X5 

67 

dsj 

H 

F.. 

2X447 

2X75 

94.00 

17.8 

27.2 

21.2 

2X1 

51 

-17 

3X8 

1X0 

12 

XI 

XO 

X4 

66 

9u 

?9 

K. 

2X607 

2X81 

8X53 

20.6 

4X0 

8X1 

8X2 

62 

14 

47.5 

2X6 

1X8 

1X5 

1X4 

1X6 

48 

46 

4H 

A.. 

2X580 

2X80 

8X14 

8X0 

4X0 

8X7 

4L5 

72 

10 

5X1 

8X5 

216 

8X1 

210 

27.2 

61 

66166 

H. 

8X683 

2X81 

8X88 

4X1 

5X8 

4X6  4X8 

61 

14 

612 

3X1 

2X8 

4X5 

6L0 

814 

60  67 

J.. 

8X565 

2X87 

2X07 

4X0 

6X8 

5X5 

5X2 

80 

83 

7X1 

4X2 

8X8 

5X8 

41.6 

4X5 

6i64 

J.. 

2X601 

2X80 

2X80 

55. 0 

71.5 

60.2 

6X5 

02 

40 

7X0 

51.6 

416 

67.4 

4X1 

6X4 

061  681  661  6S! 

A  . 

2X641 

2X87 

2X85 

516 

60.8 

6X2 

60.0 

06 

41 

7X0 

4X6 

4X0 

5X0 

4X7 

47.2 

67]  641  68 

J.. 

2X587 

2X78 

2X20 

4X8 

64.4 

50.8 

510 

80 

20 

6X6 

4L6 

87.1 
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MoniMjf  and  yearly  meteorologiedl  MmmaHat— Contiiiaad. 
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45.3 

44.8 

07 

83 

^ 

02 

N.. 

29.720 

30.17 

29.05 

40.1 

47.3 

41.3 

42.9 

55 

26 

49.4 

34.6 

39.3 

4X8 

40.2 

41.1 

07 

88 

06 

94 

D.. 

80.000 

30.48 

29.47 

sao 

43.8 

3a9 

40.2 

53 

14 

45.5 
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PORT  HURON,  MICH. 
(Latitude.  43©  V  N.;  longitade,  82©  26^  W.    Local  time,  0.30  slow.  Eastern.) 
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PORTLAND,  ME. 
[Latitade,  43o  39*  N.;  longitade,  70©  15*  W,    Local  time,  0.19  «Mt,  Eastern.) 
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Monthly  and  yearly  meteorological  wmmariet — Continned. 

POPLAB  KIVBB,  MONT. 
(H=a0.80.    A=l.] 


CloiidiiieM 
(In  MnIhA). 


Wind. 


a  a 


5-05. 
5i2  4. 
a  15. 

4.4  5. 

2L6  4. 
3.9  5. 
4. 2  4. 
?.9  4. 
3.13. 
4.9  3. 
7.26. 
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4.8  5. 
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S 
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6  5.0  5. 
84.0  4. 

84. 7  5. 
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8  3.  o;3. 

0  3.  9;4. 
0  3.  5  3. 

6  3.8,4. 
4  2.2  2. 

7  3.3  4. 
6  3.65.8 
6  5.3|6l5 


0  3. 9  4. 

I       i 


3,09533 
2. 95226 
5,256  43 

6,964,41 


6, 810  34' 
&,323  32< 
6,997^ 
3,803  29 
4,882  36 
5,309.'H 
2,983  36 
4,024  56 
»5«,398:.. 
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W. 
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|n..w.j 

NW. 
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N. 

N. 
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N. 
NW. 
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2<    3 11   2 
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18 
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It 

111 
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7   3   7 

3   8|  9 
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II  7|  8 
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5\  3  7| 
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1 
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2 
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3 
4 
13 
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5 
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34 
81 

27 
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8 
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6 
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2 
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In.  In. 
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0.64  a  28 
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8  1 
10  0 
29i  3 

7.7 
17!  6 


Number  of  days— 


«■ 
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d 
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0.77 
4.51 
8.05 
0.42 
0.15 
0.09 
0.29 
0.41 
11.93 


0.25 
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2.76 
0.24 
0.10 
0.07 
0.20 
0.17 
2.7 


10   10 

111    8 
6   17 

11!  13 

17   12 
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0 

0 
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0 
0 
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•d 

a 

o 
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1 

0 

0 
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0 
0 
2 
8 
0 
0: 
81 


J. 
F. 
M. 

A. 

M. 

J. 

J. 

A. 

S. 

(I. 

N. 

D. 

Y. 


POBT  ANGELES.  WASH. 
[H=14-    *=1.] 
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1 

1          1 
"  8.172.36'--- 

19 
19 

8 
5 
9 
7 
1 
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12 

23 

18 
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0 
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0 
0 

r 

0 
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0 
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4 

3 
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0 
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0 
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0 

1 
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62 
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0 
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0 
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5. 3  .Ik  4  2. 24. 3 
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4 
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5 
2 

1 
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4 

6 

; 
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2 
« 

6 

1 

11,  9     4 
6   6   16 

3  0  24 

4  3  26 
2    1   20 
8  0   30 
8   9  34 

10   5   42 
12   6  52 

2'  6  58 

5;  8;  62 

7 

5 

10 

6 

11 

9 

4 
7 
2 

5 

2 

21.    225  3.640.68 
11     3  34   0.68  0.40 

4 
13 
19 
9 
6 
16 
24 
10 
12 

1 

5 

7    17 

0'  F. 

12 

6 

1    M. 

2.4  4.12.2'2.9 

6. 1  &  15.1  5.8 

6. 2  61  Ao.  3  5. 6 
3.52.93.13.2 
1.01.81.51.4 
4.45.14.44.6 
4.4|3.8  4.0  4.1 

6.98.57.27.5 

6198.15.66.9 

3, 045  301 
4, 142  23 

5, 195  2*^ 
4, 225  24 
3. 830  JZi 
2,686  20 
2,721,20 

2,072  20 

2,146j24 

W. 
NW. 
NW. 
NW. 
NW. 
NW. 

W 

{and  NE.^ 
W. 

23 
18 
13 
11 
16 
8 
6 

7 

6 

8 
29 
36 
23 
16 
10 

6 

1 
1 

9   0.710.46 

2  1.47  0.51 

3  0.67  0.40 
6  0.03  0.03 

0  0.00  0.00 

1  3.250.67 
1   2.440.53 

4'  a900.80 

6*  3.07  0.82 
..28.03 

18 
11 
7 
11 
14 

12 

1" 

3 

12 

6 

J 

'    9 

i  » 
1" 

13 

0 
0 

0 
0 

0 
0 
0 

0 

0 
0 

1^ 

0 
0 
0 
0 

0 

1 
0 

0 

1 

1  A. 
0    M. 
0   J. 
0   J. 
0    A, 

0  s. 
0  0. 

0  N. 

0   D. 

2  Y. 

1 

'TT  ■ 

1 

1 

1 

POBT  fiUBON,  MICH. 
LJ7=6.33.    *=53.] 


4.8 

kS.8l5.lkffi  8,305'3» 
7.2^4.05.4    4,79232 

W. 
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'     1       1 
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0 
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4.9 

NW. 

2     7   2   H   14 

2t»   11     8  12  3.391.49    7,  14 
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0 

0    F. 

5.2 

4.814.  94. 7    6,57535 
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17,  18   14   5{  0. 71  0.  20     o'  17 

&  14  20   30   0 

0 
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&5 
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NW. 
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7:  10   i  16   0 

1 
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8.81 

S. 
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0 

0    M. 

2.9 

5.7  3.5*3.7    6,16»?« 

N. 

15    13    1    3'  32:  i:t     71     5    1    .'i.  JO  1. 54-  17     7,     6    10   o!    0   0\ 

4 

0.  J. 

3.2 

4. 7:4. 0'4.  Oi  5, 031  Si 

W. 

9   32   3   7   22'     »    6     3   3    3.00  1.59   IJ    13*     3    11    0     0   0 

6^  O.J. 
5   0   A, 

5.6 

^.03.95.51  5,69927 

sw. 

n   20   6   6    17|     V   10    11    1    3. 28  L  06     5  20     6    17    0"     0    0 

4.7 

5u2  2.9  4.3:  5,9i0  3n 

N. 
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0  0-  s. 

5.1 

41.95.85  9  6.34338 

s 

14    12   7    5   27    12      0    10   0   2.52  0.52    10      9   12    15  0*     5   0 

1  0^  0. 

9.1 

9.2  7. 7  H.  7    7,581,36 

N. 

5     7    2    :i   2^1    IT   22,  Iw   2   3.10  0.91'     0,    6  24   20  0    14   0 
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0 
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8.5 
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0 

0  D. 

&3 
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17 

y- 

1       1       1 

III. 

1       1       -     '           III 

1  "1    il"l 

POBTLAND,  ME. 

[H=».      kr^(L] 

5.l'5.l!4.7'5.0 

7,22746 

8E. 

1,! 

i    1    i      <      1      ■      1    1         1        1 
5;  1'  1    12   21'  29   11.  2   3. 02  L  27 

n' 

1 
11 

1    1 

9    1014 

2ff  0   0    I    J. 

3  64.4  3.94.0 

fi.  78541 

E. 

12 

11    3  2     5     4    24    18   5   3.0  2.95 

12 

11 

5;    7  17 

2X   0   0   1    F. 

& 64. 7  3.94.7 

5,949  26 

W. 

23 

5   3    3    14      *«    21    13    3    l..%0  54 

6 

20 

5    11     A 

27   0  9   I    M. 

4.2^4.2  4.54.8 

6,296  36] 

NE. 

12 

10    6  3    10      »    14    18    3    2.01«0.64 

14 

10 

6     9   0 

3   0    1    1    A. 

4. 6  5.  2  3. 9  4. 6 

4, 675  M 

N. 

9 

10   5   5   26     H     9     7  14    1.91  0.6I 

V2 

13 

6    11    0 

0   0   0  2    M. 

3. 94.  ©3.  8  4. 2 

6,640.10, 

S. 

6 

4    3    1    2i*    14    17    in    7    4. 0«;  2  01 

12 

!3 

5     7    0 

0    1    3   1    J. 

4.85.0  3.54-4 

4, 627  24 

s. 

13 

2   4  1C   2tJ    14    19     .1    0    5.0  J  l.fil 

« 

17 

6    l.T    0 

0    0    .^  0  J. 

4.85.24.74.9    5,92525; 

SE. 

» 

5   2  H    2»     9    1.1    21    1    5.01  2.  11 

8 

IG 

7  y.i  ii 

0  0  :i  1   A. 

2.63.3  3.3  3.1    5.2212.S 

NW. 

1 

2    3    7    18    10   22    l.'t    2    l..'i7o.:,i 

17 

V) 

3      8    0 

0   0    1    1    S. 

4.ir..64.04.6,  4,84026 
4.37.05.65.6    5.66650 
&0(i25.45.9   6,55536, 

S. 

IV 

7  10   7    17      7    16    11     I    4.  .;j  l.V. 

l£ 

n 

f    11    0 

3  0    1    2  O- 

SE. 

If 
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7 

IT 

6    10    1 

13   0   0    1    X. 

W. 

'  19 

2    13      «    l>"    27    11    fc    2.91  I.  .(• 

14 

10    16  14 

29  ol  0  1    D. 

4.55.14.3.4.6 

1       '       ' 

«7.506,... 
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1 

10/ 

74  l_f. -M 
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B 

B 
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i 
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■ 
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j 

i 

1 
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1 
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i 

.s 
s 

J.. 

V. 
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Monthly  and  yearly  meteorological  iummariea — Continued. 

SAVANNAH,  GA. 
[LaUtade,  32o  S'  N. ;  loDgitude.  81o  V  W.    Local  time,  0.24  slow,  Eastern.] 


Pressure. 


In, 

80.107 
20.060 
30.028 
30.000 
29.882 
28.078 
20.958 
29.912 
20.940 
29.905 
29.9641 
30. 0791 
29.976! 


In. 
80.50 
80.85 
30.46 
80.38 
30.09 
30.16 
30.16 
30.10 
30.12 
30.17 
30.27 
30.50 
80.50 


Jn, 
29.77 
20.30 
29.70 
29.62 
29.61 
29.77 
29.72 
29.56 
29.67 
20.38 
29.58 
29.53 
29.30 


TemperatQro. 


a 


46.0 
43.7 
4^4 
CO.  5 
69.2 
77.0 
70.6 
77.0 
72.9 
59.8 
51.7 
45.0 
61.0 


a 

CO 


o 

56.7 
55.0 
61.1 
73.0 
79  3 
85.7 
88.5 
86.3 
F0.2 
70.5 
65.3 
5a  l| 
71.6 


a 

p. 


50.9 

49.5 

53.5 

64.1 

71.4 

76.4 

79.51 

79.0 

75,0 

03.1 

56.8 

50.2 

64.2 


a 


61.5 
49.5 
64.3 
65.9 
73.3 
79.7 
82.5 
81.1 
76.0 


75 
71 
77 
87 
91 
95 
0.5 
94 
00 


64.6'  82 
57.9,  79 
51.  l*  72 
65.6  05 


a 

B 


o 

29 

22 

33 

42 

54 

64 

65 

69; 


MeaiL 


.'>9.5 
58.5 
62.6 
74.3 

80.8 
86.7 
90.1 
87.8 


62;  81.4 


47 
35 
80 
22 


71.3 
66.3 
61.2 
73.4 


s 

a 


43.7 
41.6 
4.5.3 
57.4 
06.0 
72.4 
75.4 
74.8 
71.0 
57.7 
49.7 
41.6 
38.0 


Dew  point. 


a 

ei 


a 


40.2 

85.8 

89.9 

53.7 

60.5 

70.9 

72.0. 

73.1 

69.6 

S.'i.O 

45.5 

3a7 

54.6 


40.6 
35.8 
39.2 
51.4 
60.1 
69.2 
72.2 
7L3 
69.4 
54.8 
47.7 
89.1 
54.2 


a 

« 

p* 


41.9 
40.7 
44.0 
53.0 
62.4 
71.2 
72.4 
73.6 
70.5 
56.91 
49.1 
4L3| 
56.5 


i 


BeUtive 
Immidt^. 


a 

4 


40.0 
87.4 
41.0 
53.0 
61.0 
70.4 
T2.2 
72.7 
09.8 
55.6 
47.4 
89.7 
55.1 


78| 

73 

73 

79 

75 

82 

78 

85 

89 

84 

79 

79 

80 


i 


a 

p« 


59 
51 
47 
49 
55 
69 
60 
62 
71 
60 
65 
62 
67 


^ 


n 

72 
71 
71 
74 
84 
79 
84 
Mi  831 


81 
76 
78 
77 


«; 

68 
68 

75 

73 
77 


75 
70 
68 
71 


SHAW,  FORT,  MONT, 
[LaUtade,  47o  31'  N. ;  longitodo.  lll^  48'  W,    Local  time,  2.27  slow,  Eastern.] 


J.. 

26.286 

26.81 

25.86 

11.6 

F.. 

26.260 

26.66 

25.71 

ia5 

¥ 

26.413 

26.65 

2a  18 

32. 8 

A.. 

26. 30^ 

20.63 

25.87 

39.0 

M  . 

26.287 

20.58 

25.97 

4a  4 

J.. 

26.817 

26.61 

25.87 

63.6 

J.. 

26.354 

2^57 

2a  12 

56.1 

A.. 

26. 804 

26.64 

2a  12 

52.4 

8.. 

26.310 

2a  57 

25.87 

48.2 

C. 

2a  873 

2a  75 

2a  00 

37.0 

N.. 

26.210 

2a  55 

25.84 

34.1 

D.. 

26.208 

2a  78 

25.93 

31.6 

Y.. 

26.810 

2a  81 

25.71 

3a  6 

21.7 
28.4 
49.4 
52.6 

62.  o; 

66.0 
73.2 
72.0 
66.8 
50.5 
60.8 
42.2 
53.8 


ia7 

23.4 

38.5 
43.3 
50.0 
58.8 
62.0 
60.3 
5a  1 
45.6 
40.6 
34.6 
44.2 


17.8 

50 

23.  K 

54 

40.2 

68 

45.0 

76 

53.0 

85 

50.8 

89 

64.1 

04 

01.6 

96 

6a  0 

90 

47.7 

80 

41.8 

•  •  * 

sai 

63 

45.5 

96 

-28 

-16 

9, 


27.3 
34.0 
.'>3.8 
17|  .''•8.2 
22  67.7 
72. 9 
77.8 
7a  5 
71.4 
63.5 


32 

44 

39 

83 

17 

9 

-  6 

-28 


45.2 


7.3 
13.7 
27. 9| 
32.2 
30.2 
47.2 
50.9 
4a  3 
42.9 
33.4 
3a  9 
27.6 
33.5 


7.3 
12.1 
22.7 
22. 5 
32.3 
9, 
5 

40.8, 
87.41 
26  8 
25.3' 


14.0 
22.7 
4a  2 
31.6 
44.7 
61.7 
59.0 
55.2 
45.3 
35.9 
3a  8 


ia2 

17.0 
29.4 
2a5 
34.9 
47.6 
49.8 
44.4 

sai 
8a9 
2a4 


11.6 
17.8 

3a  8 
2a9 

87.3 

4a4 

51.4 

4a8 

39.6 
3L2 
2a2 


83 
73 

661 
54 


59  55 


62 


67 


64 

71 


72 

79] 

71 

49 


61 


70  64 


58 


67  49 


43 

48 


79 

76 

70 

54 

57 

701 

65 

69 

55 

58 

62 


78 
76 
<9 

62 
67 
64 


62 
67 
55 

60 


SHREVEPORT,  LA. 
[Latitude,  82o  30^  N. ;  longitade.  93o  40^  W.    Local  time,  1.14  slow,  Eastern.] 


J. 

F. 

H 

A. 

H 

J. 

J. 

A. 

8. 

O. 

N. 

D. 

Y. 


29.059 

3a  50 

29.39 

20.840 

80.24 

29.36 

20.917 

3a  31 

29.55 

29.770 

3ai3 

29.40 

20.714 

29.93 

29.38 

20.795 

29.95 

29.59 

29.797 

29.96 

2a  62 

2a  762 

29.91 

29. 59 

29.753 

29.93 

29.63 

29.807 

3a  18 

2a  55 

20.829 

3a  14 

29.33 

29.043 

30.31 

29  16 

29.824 

3a  50 

29.16 

36.7 

3a  5; 
47.7 

60.  4| 
63.6, 

7a  8 

75.8' 
74.3' 
60.2 
52. 0| 
4a  6 
41.8 
56.0 


4a  4 
51.2 
61.8 
7a  1 
7a  9 
90.4 
91.8 
90.8 
82.0 
70.1 
04.9 
55.9 
7L8 


41.3 
4.'>.  4 

53.8 
07.4 
70.0 
7a  1 
80.6 
8a  3 

7a  6 
5a  0 

54.4 

4a  0 

62.8 


41.5 
4.'».  0 
54.4 

oao 

7L2 
HI.  1 
82.7 
81.8 
75. 2 
60.0 
56.  0 
4a6 
03.8 


73 
78 
81 
02 
92 
08' 
100, 
1011 
95' 

ai 

73 
101 


13 

15 

81 

49 

52' 

66 

69 

62 

55 

38 

32 

25 

13 


50.0 
5a  3 
06.1 
7a  7 
83.1 

oao 

05.5 

oasi 

85.5 
72.4 
60.  K 
58.7 
75.1 


33.8 

31.7 

35.4 

31.5 

45.2 

42.7 

5a  6 

6X8 

62.3 

67.2 

71  5 

68.9 

74.3 

72.3 

72.8 

7a  4 

ca2 

6a  6 

51.6 

4a  0 

45.4 

4a  8 

3a  0 

34.8 

54.8 

51.9 

34.0' 
3*2.8 
44.41 
54.5 
5a  2 

oao 
7a  8 

68.0 
66.2 
4a  8 

4a  a 
3a  9 

51.9 


32.6 
34.0 
4a  8 
55.0 
60.1 
7a  7 
7a  5 
71.6 
6a2 
52.2 
45.0 
3a5 
53.7 


32.8 
82.8 
4a  6 
54.7 
57.8 
Ga8 
72.2 
7a  0 
67.0 
50.0 
4a  2 

3a  1 

52.5 


82 
77 
83 
80 
81 
85 
89 
88 


04 
63 
55 
51 
47 
63 
51 
48 


Oil  69 

87  50 

84|  46 

77  .•i2 


84 


52 


71! 


67  65 
73  7U 


SILL,  FORT,  IND.  T. 
[Latitude;  84°  40*  N.;  longitude,  989  23'  W,    Local  time,  1.33  slow.  Eastern.] 


J.. 

2a  926 

29.38 

2a  27 

22. 8 

1 
35.4   2a  7,  29.0 

60 

1 

3a  2 

21.2 

21.2 

2a  2 

25.6 

24.8 

04 

70  88 

84 

F.. 

28.806 

29.19 

28.24 

27.7 

44.2   3.5.0  35.6 

68 

0 

4a  1 

2a  7 

2a  5 

2ai 

2a  1 

27.6 

01 

55  80 

K  . 

28.87rt 

20.17 

28. 52 

40.0 

57.  5 

47.5  4a  3 

80 

24 

(ia  9 

3a  6 

35. 9 

3a  5 

39.2 

37.2 

86 

49  74 

A.. 

28.682 

29.01 

2a  3  J 

r.2. 1 

70.0  5a 0  oao 

H7 

37 1  7a  2   50.  2 

4a  3 

47.5 

60.3 

<a7 

87 

48  74 

70 

M. 

28.681 

2a  08 

2a  33 

57.  9   73. 9'  02.  3   64. 7 

87 

4'J 

75.7 

55.4 

55.1 

.'ia7 

.•i7.5 

5a4 

91 

f^  85 

7« 

J  .. 

2a  719 

28.98 

2a  48 

08  4,  8:i5  7a  2   75.0 

03 

59 

8a4 

«4.« 

6a3 

7a  4 

6a  2 

6H.6 

91    66  881 

«2 

J.. 

28. 7.» 

28.88 

28.57 

72.0   02.4;  7a  ll  80. 8;  100 

62   94.0 

ca2 

6a  9 

69.2 

7a  4 

69. 5 

90    49   78i  72 

A.. 

28.718 

2a  88 

2a  5.» 

08.  0   00.5   7a  1    7a  5  103 

56   92.5 

65. 8 

65.0 

62.8 

64.9 

64.2 

8a  14|  70]  67 

8.. 

2a  734 

2a  95 

2a  44 

62.41  nao,  cy.6  71.7 

01 

52    84.3 

Ga7 

6a  9 

6a  7 

63.6 

62.4 

921  M|  R3j  76 
88  43!  71   67 

0.. 

2a  775 

•29.12 

28.51 

4a  9   7a  C   55. 7   57.  7 

HA 

3.3   71.0 

45.8 

4a  4 

44.9 

4a  2 

44.8 

N.. 

2a  7:.i 

2a  00 

2a  11 

40.0,  64.6   50.8   52.0 

H 

25!  <».  3   4a  1 

35. 6 

31.6 

a'i.7 

34.3  84:  35<  .■la  f-eH 

D.. 

2a  847 

29.14 

2a  12 

35. 2 

53.1    41.8   4a  4 

70 

15 

.55.11  34.1 

33.1 

a5.4 

3a  7 

35  1    92   54   82^  76i 

Y.. 

2a  771 

29.38 

2au 

4a  6 

6a3   56.5  5a  1103 

1 

7a  6.  47.6 

4a  5 

47.8 

4a  0 

47.8  90j  62   78   73 

1 
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i 

a 

to 

a 
g 


J.. 

F... 
M  . 

A.. 
H. 

J.. 
J.. 
A.. 

S.. 

o.. 

N.. 
D.. 
Y.. 


IfonfiUy  and  yearly  metearologieal  8umaiarie$ — Contjiaed. 

SITKA,  ALASKA. 
[Latitade,  57o  S'  N. ;  longitade,  135o  IV  W.    Local  time,  4.1  alow,  Eaatem.] 


Preasore. 


a 


Jn, 
28.781 
2a  570 
201950 
20.972 
29.823 
29.915 
80.02.3 
29.969 
29.563 
29.058 
29.266 
29.609 
29.754 


In. 
80.80 
80.11 
80.41 
30.861 
80.11 
80.12 
30.37 
30.23 
30.02 
30.25 
29.78 
80.27 
80.41 


In, 
2&88 
28L94 
29.16 
29.58 
29.42 
29.67 
29.  r^ 
29.66 
29.09 
29.08 
28.62 
2&72 
2&62 


Tamperatnra. 


a 


85.1 
85.7 
88.9 
89.5 
46.5 
51.3 
53.5 
55.5 
51.0 
46.1 
8&8 
86.0 
44.0 


m 

09 


a 
p« 


86.5 

88.4 

42.1 

48.9 

52.0 

56.9 

58.2 

60.0 

65.3; 

49.8 

41.5 

87.6 

47.6 


86.0 
87.6 
41.1 
42.9 
50.7 
55.5 
57.2 
59.4 
52.2 
47.8 
39.8 
36.7 
46.4 


P 

s 


o 

85.9 
87.2 
40.7 
42.1 
49.7 
54.3 
66.8 
58.8 
52.8 
47.9 
40.2 
36.81 
46.0 


s 

H 


§ 

J 

a 

3 


o 

49 
49 
59 
52 
79 
70, 
70 
75 
69 
59 
50 
50 
79 


19 
24 
29 
20 
87 
89 
47 
44 
88 
83 
29 
20 
19 


Mean. 


o 

40.7 
41.9 
46.8 
48.0 
56.9 
61.1 
62.3 
64.7 
5a6 
53.2 
44.8 
41.7 
5L7 


80.7 
82.9 
85.7 
86.91 
43.8 
46.8 
50.8 
52.5 
48.0 
43.0 
3Si5 
31.0 
40.6 


Dew  point 


d 


29.7 
80.3 
84.7 
84.1 
40.7 
44.9 
49.2 
5L4 
46.8 
40.6 
32.6 
80.5 
88.8 


m 

Cft 


a 


81.0 
82.6 
86.9 
85.5 
42.5 
47.0 
52.0 
53.8 
47.6 
4L5 
83.5 
8L8 
40.4 


80.8 
81.9 
86.6 
85.8 
411 
46.8 
51.0 
54.1 
4&5 
40.6 
82.6 
8L0 
89.9 


9 


80.5 
81.6 
86.1 
85.0 
4L8 
46.2 
60.7 
52.9 
47.0 
40.9 
82.9 
80.9 
89.7 


Belattra 
hmnldi^. 


i 


81 
85 
82 
81 
79 
86 
86 
86 
82 
77 
80 
82 


a 

m 


80|  81 
80 


a 


I 


81  81 


821 
74 
72 
72 
80 
79 
761 
74 
74 
78 
77 


84;  84 
7»  77 

75  76 
78  75 
80  82 
88,  83 
82>  81 
77'  78 

76  TC 


80 


79 


79  78 


SMITHVILLE,  N.  C. 
(Latitade,  88o  55'  K. ;  longitade,  78o  1'  W,    Local  time,  0.12  slow.  Easteni.  1 


J.. 

80.156 

80.68 

29.74 

43.8 

60.2 

45.8 

46.6 

65 

21 

58.1 

8a9 

86.5 

4a  6 

41.0 

89.4 

76 

72 

84 

77 

F.. 

29L991 

80.45 

29.81 

89.2 

46.6 

41.7 

42.5 

61 

16 

49.1 

84.5 

81.4 

86.4 

3ai 

84.6 

74 

6tt  81 

75 

M. 

80.062 

80.54 

29.66 

41.5 

50.7 

45i3 

45.8 

65 

22 

63.1 

87. 6,  35. 5 

4a  7 

39.8 

8a7 

791  70 

821771 

A.. 

80.042 

80.50 

29.62 

55.2 

64.0 

57.5 

59.2 

76 

33 

66.8 

51.0 

49.4 

64.4 

5ao 

618 

81 

7<^ 

85 

7rt 

M. 

29.928 

80.16 

29..'i9 

66.4 

74.2 

67.0 

69.2 

83 

49 

76.2 

61.6 

62.1 

65.1 

02.7 

6a3 

86 

74 

m  82 

J.. 

80.034 

30.23 

29.76 

71.2 

80.8 

74.8 

76.4 

02 

69 

82.8 

68.8 

09.0 

7a  9 

6a9 

6a  9 

84 

78 

86 

81 

J.. 

20.999 

80.19 

29.74 

7a  5 

84.2 

79.0 

80.6 

90 

60 

86. 3 

73.6 

78.4 

7a  4 

74.4 

74.4 

85 

75 

8ff 

82 

A.. 

29.961 

80.15 

29.51 

76.8 

m.1 

7&0 

79.5 

91 

62 

86.1 

72.2 

72.4 

74.8 

74.0 

7a  7 

86 

73 

88 

83 

8.. 

80.016 

80.24 

29.58 

7L2 

77.5 

73.3 

74.0 

86 

40 

7a  8>  66.8 

67.4 

69.6 

€a6 

6a5 

«H 

77 

85 

84 

0.. 

29.950 

80.23 

29.38 

57.9 

67.9 

60.6 

62.1 

80 

40 

6a  5;  53. 4 

68.7 

6a  4 

6ao 

6ao 

80 

73 

85 

81 

N.. 

29.964 

80.85 

29.66 

49.3 

60.2 

52.4 

54.0 

74 

29 

61.6 

45.2 

44.7 

49.3  47.0 

47.0 

SI 

69 

82 

78 

D.. 

80.075 

80.69 

29.46 

42.8 

51.8 

45.6 

46.5 

65 

24 

.53,4 

8a  5 

35.4 

4a3j  sao 

8ai 

76  68 

78 

74 

Y.. 

30.016 

80.68 

29.81 

5&1 

66.0 

60.0 

6L4 

92 

16 

6ai 

53.5 

52.6 

5a8  55.1 

54.7 

82  72 

84 

79 

SPOKANE  ¥*ALLS,  WASH. 
(Latitude,  47o  40"  N;  longitude,  117o  25^  W.    Local  time.  2.49  slow.  Eastern.] 


J.. 

2a  060 

2a  60 

27.52 

ia9 

25.7 

2a2 

2L9 

60 

14 

8a4 

119 

116 

lao 

17.8 

115 

67 

78 

80 

80 

F.. 

27.988 

2a  41 

27.57 

812 

89.9 

87.6 

sao 

54 

20 

4a8 

80.4 

212 

84.0 

814 

812 

89 

80 

85 

84 

M  . 

2a  121 

2a  86 

27.84 

8a  0 

68.0 

4ai 

4a7 

72 

20 

57.6 

83.5 

81.1 

89.7 

40.5 

87.1 

82 

02 

76 

74 

A.. 

27.951 

2a  19 
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81 

72 

79 
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85.0 

84.8 
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55.8 
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410 

81 
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SPBIKGFIBLD,  ILL. 
[Latitade,  890  48*  N;  longitode,  W>WW,    Local  time,  0.68  alow,  Eastern.] 
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75 
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^3 
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41.8 

817 

86.8 

65 

12 

418 

29.1 
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^ 
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60 
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74 

55 

71 
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96 

63 
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64.6 
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76 

53 

72 

07 
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65.1 
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69.0 
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92 

48 
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59.9 

79 

56 

73 
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82 
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REPOET  OP  THE  CHIEF  SIGNAL  OPFICEB. 


Monthly  and  yearly  meteorological  8ummarie$ — Contmaed. 

STANTON.  FOET,  N.  MBX. 
[Latitude,  33o  SC  N. ;  longitiide,  105o  26^  W.    Local  timo,  2.3  slow,  Eastonu] 


• 

PiMSure. 

Tempenktnre. 

Dew  point. 

B^AtlT* 

I 

13 

• 

• 

a 

p 

a 

1 

• 

a 

1 

• 

a 

4 

o 

• 
o 

« 
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• 
o 

• 

o 

a 

1 

o 

46 

07 

70 
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84 

85 

91 

93 

85 

82 

72 

68 

93 

• 

a 

p 

a 

o 

-3 
9 
19 
28 
32 
38 
49 
45 
32 
23 
15 
10 

-3 

Mean. 

i 

d 

• 

a 

• 
0* 

i 

• 

Pi 

o 

« 

a 

• 
CI 

a 

• 
oa 

• 

a 

• 

a 

ct 
• 

§ 

• 

a 
p 

o 

36.8 
55.4 
60.9 
67.4 
71.2 
79.9 
78.3 
7&8 
77  0 
70.3 
59.2 
53.2 
65.5 

• 

a 

p 

J 

p 

o 

13.6 
26.2 
31.3 
37.8 
41.6 
47.0 
54.8 
53.6 
4&9 
31.9 
30.9 
23.5 
86.5 

J . 

In, 

In. 

In. 

o 

o 

O 

p  , 

M 

A  ,. 

M  . 

.T  . 

.T  . 

A.. 

K 

O.. 

N.. 

D;. 

Y.. 

23,960 
23.969 

24.10 
24.80 

23.46 
23.45 

84.0 
28.1 

56.9 
50.4 

41.5 
35.1 

44.4 
87.9 

28.0 
21.3 

82.7 
8L5 

29.8 
27.1 

30.2 
20.6 

76  43 
76  50 

64 

73 

61 
66 

STOCKTON,  FORT.  TEX. 
[Latitude,  30o  63'  N. ;  longitnde,  102o  53'  W.    Local  time.  1.51  alow,  Eaatern.] 
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27.9 

27.6 
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80 

53 

70 
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27.28 
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69.9 

44.9 

47.3 

84 

13 
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81.9 

30.7 

70 

SO 

63 

57 
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40.5 

63.6 
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84 

33 
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43.8 

40.6 

44.6 
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80 

53 

75 

09 

A.. 

26,933 
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64.0 
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91 

42 
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52.1 
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48.8 
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5A 
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66 
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59 
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82 

04 

82 
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S6 
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SULLY,  FORT.  DAK. 
[Latitude,  44o  39'  N. ;  longitude,  lOOo  39'  W.    Local  time,  1.43  slow,  Eastern.] 


.T  .. 

50 

58 

67 

80 

89 

97 

108 

103 

08 

87 

57 

66 

108 

-83 
25 
27 
21 
27 
30 
45 
45 
34 
19 
10 
-  8 
-33 

10.3 
2i6 
40.2 
65.0 

7a  7 

81.7 
00.8 
80.8 
77.1 
65.0 
4a  2 
40.5 
50.4 

-4.8 
0.0 
23.4 
37.4 
45.0 
63.8 
61.8 

6ao 

40.0 
31.0 
23.5 
15.2 
32.0 

F 

M  . 

A 

M 

J  . 

J  . 

A. 

8  ,, 

0 

N.. 

D.. 

Y., 

28,306 

2a  76 

27.81 

lao 

85.5 

25.3 

26.5 

"iai 

2a7 

21.0 

20.0 

80 

71 

84 

81 

TATOOSH  ISLAND,  WASH. 
[Latitude,  48o  23'  N. ;  longitude,  124o  44'  W.    Local  time,  3.10  slow.  Eastern.] 
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BEPORT  OF  THE   CHIEF   SIGNAL  OFFICER. 

UoittUg  and  ifMrly  mttecrotogtcal  simmarira — CoutiDQed. 
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REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


Monthly  and  yearly  meteorologiodl  $mnmari6$ — Contmned. 

THOMAS.  FOBT,  ABIZ. 
(Latitude,  83^  4'  K. ;  longitude,  11(P  2f  W,    LooaI  time,  2.20  alow,  BMtern.] 


I 

s 

I 

I 


J.. 
F.. 
H. 
A.. 
H  . 
J.. 
J.. 
A.. 
8.. 
O.. 
N.. 
D.. 
Y.. 


Pressnie. 


TemperAtnre. 


I 


In, 

27.322 

27,222 

27.264 

27.150 

27.104 

27,171 

27,187 

26,192 

27,178 

27.220 

27,271 

27.832 

27,651 


In. 

27.651 

27.61 

27.60 

27.39 

27.22 

27.88 

27.83 

27.83 

27.83 

27.40 

27.49 

27.61 

27.61 
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In, 

27.02 

26.92 

27.00 

26.08 

26.96 

26.98 

27.05 

27.08 

27.08 

27.08 

26.88 

26.88 

26.88 
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28.6 
8L6 
48.6 
45.2 
63.0 
69.7 
69.7 
69.1 
60.0 
44.7 
87.1 
20.2 
47. 


i 

9J 
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62.1 
69.7 
66.8 
74.6 
84.0 
90.6 
95.6 
92.8 
90.2 
79.7 
65.9 
65.9 
75u6 
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88.6 
46.7 
67.2 
62.1 
70.7 
77.2 
84.6 
88.0 
76.2 
00.8 
60.7 
48.2 
62.6 


o 

80.7 
46.0 
66.8 
60.6 
69.2 


o 

62 
72 

80 
88 
09 


76.8(102 
88.8106{ 
81.6104 


76.1 
6L7 
61.2 
42.8 
6L9 


98 
91 
80 
71 
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a 


16 
20 
81 
29 
40 
48 
66 
60 
48 
81 
26 
12 


o 

68.2 
68.8 
70.6 
77.6 
87.6 
04.1 
99.8 

96.2 
92.4 
82.2 
67.2 
60.7 
7&7 


o 

26.0 

29.8 

41.6 

43.0 

61.4 

56.91 

68.2 

67.7 

66.6 

42.4 

86.8 

27.6 

46.6 


Dew  point 


O 

19.2 
22.2 
86.1 
86.8 
88.6 
40.8 
49.6 
63.9 
43.4 
29.6 
2a9 
26.2 
86.8 
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27.8 
85.2 
32.8 
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44.4 
86.4 
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88.6 


m 


o 

29.0 
81.9 
4L0 
88.6 
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44.6 
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67.8 
47.8 
87.4 
40.2 
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41.  T 


hnmidity. 
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27.3 
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86.6 
39.6 
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6L6 
65w6 
45.2 
34.4 
85.1 
80.6 
8&6 
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68 
76 
70 
69 
62 
60 
60 
67 
66 
72 
88 
66 
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A. 

S. 

0. 

N, 
D. 
Y. 


TOLEDO,  OHIO. 
[Latltnde,  41o  40^ ;  longitade.  83o  84'  W.    Local  time,  0.34  slow,  EMtern.] 
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9.8 

76 

6H  73i  72l 

M.. 

29.852 

29.72 

2&76 

2a7 

82.7 

2a  0 

2ai 

66 

-2 

85.7 

19.7 

17.1 

22.1 

20.6 

19.9 

7P 

^ 

74  71 

A.. 

29.832 

29.66 

28.74 

42.0 

6L0 

44.9 

4ao 

80 

22 

64.6 

87.6 

8ao 

8a  7 

87.4 

8a7 

80 

61 

76  72 

M.. 

29.237 

29.63 

28.88 

68.1 

ea7 

6a  8 

67.9 

83 

82 

65.6 

49.2 

4ai 

46  8 

4ai 

47.0 

78 

68  74 

7^ 

J  .. 

29.833 

29.68 

28.93 

64.8 

74.4 

6a2 

6a8 

89 

45 

76  5 

67.9 

65.6 

67.7 

67.8 

66.9 

74 

67 

73 

68 

J.. 

29.287 

29.63 

29.08 

70.4 

8L6 

74.0 

7a  8 

93 

64 

83.7 

06.8 

6a8 

67.2 

oao 

66.0 

80 

62 

79 

7' 

A.. 

20,287 

24.60 

28.79 

62  9 

71.8 

6ai 

6a9 

89 

48 

74.7 

69.8 

50.4 

6L9 

6L2 

60.8 

88 

72 

84 

82 

8.. 

29.861 

20.63 

28.82 
2a  80 

67.8 

66.8 

62.0 

6ao 

82 

40 

71.6 

64.9 

6a2 

67.4 

6ao 

66.5 

86 

66 

81 

O.. 

29.289 

29.66 

46.9 

65.8 

40.7 

60.8 

74 

28 

6ao 

43.6 

4a  6 

4a7 

45.4 

45.2 

91 

74 

m 

N.. 

29,259 

29.70 

2a  87 

89.8 

45.2 

42.0 

42.2 

68 

26 

47.6 

86.8 

86.6 

8a6 

87.6 

87.2 

86 

78 

84 

D.. 

20.827 

29.98 

2a  45 

27.8 

8a6 

29.6 

80.2 

M 

-2 

87.0 

23.0 

22.6 

24.9 

2a7 

2a7 

82 

70 

79i 

77 

Y.. 

20,811 

20.98 

2a  45 

4ai 

62.2 

4a  5 

47.3 

93 

«16 

66.0 

89.1 

87.7 

40.8 

89.8 

39.4 

81 

67 

76 

75 

TOTTBN,  FORT, 
[Latitade,  47o  67'  K. ;  lon&itnde,  98P  67'  W. 

m 


DAK. 

Local  time,  1.86  alow,  Eastern.] 


28,892 
88.366 
28,443 
28^312 
28.807 
28,863 
2a  296 
28,887 

28,822 

28»882 

28,866 
28,843 
28,856 


2a  92 
2a  82 
2a  85 
2a  68 
2a  64 

2a  71 

2a  56 
2a  78 

2a  74 

2a  72 

2a  64 
2a  86 
2a  92 


27.73I 
27.82 
27.84 
27.78 
27.95 
27.71 
27.86 
2a  06 

27.85 

27.92 
2a  01 

27.701 
27.71 


-7.6 
-7.0 
14.0 
3a6 
44.6 
65.8 
60.4 
6a2 

44.6 

82.4 

22.9 
9.8 

29.61 


-0.6 

a  8 
21.6 
47.2 
6a8 

67.6 

7a  4 
6a8 

6a7 

49.7 

aai 

19.4 
42.0 


-6.2 
-2.2 
17.6 
8a6 
49.7 
67.7 
6a2 

6ao 

62.0 
87.4 

2ao 

12.1 
83.6 


-4.7 
-2.0 
17.7 
89.8 
60.8 
60.2 
65.8 

6ao 

64.1 
38.8 

2ao 
lao 
sao 


39 
89 
40 
74 
86 
88 
93 
W 


•J7 
-84 
-20 
14 
20 
85 
43 
85 


96     29 


79 

44 
43 


20 

8 

-20 
96,  -37 


a  91-17.0 
7.6-10.8 


27.8 
6L7 
64.4 
72.8 
77.6 
71.8 

6ai 

62.0 

81.9 
25.0 
4a  2 


0.1 
82.1 
40.6 
49.8 
6a6 
49.6 

41.7 

29.8 
20.6 

a2 

2a8 


-14.3 

-lai 

9.8 
80.0 
87.0 
60.6 
6a7 

4a  0 
8a9 

27.2 

ia8 

6.1 
24.7 


-a  6 
-a  8 

17. 2| 

8a  81 

89.1! 
61.8 
60.  ll 
67.6 

39.1 

2a8 

24.1 
ia6 

2a8 


•ia4j 
-ai 
ia9 
3a6 

4L4 

6a  0] 
6a6 

6L8 
4L4 

2a4 

21.4 

a7 

27.6 


-11.7 
-7.8; 

las 

318, 
8a  6, 

6L4 
67.81 
6a8 

8a8 

2ai 

2L8 


72^ 
73 
83 
87 
78 
84 
85 
80 

81 

81 
87 


a8  83 
27.0]  82j 


60 
77 
83 
68 
68 
60 
64 
66 


78 
74 
64 


i 

83  771 


72 
7S 


74 
82 


84   78 


81 


42  OB   64 


SO  71 


68 

7S 


74 


85  84 

86  81 

T9  751 


UNALASKA,  ALASKA. 
[Latitude.  680  68'  K. ;  longitade.  I660  82'  W.    Local  time,  a6  alow.  Eastern.] 


2a  97 
80.32 
80.84 
80.88 
80.38 
80.45 
80.50 

saso 

8a  82 
30.10 
30.*29 
30.25 
30.50 


2a  64 
29.12 
2a  43 
2a  60 
29.09 
29.00 
29.26 
29.42 
2a  52 
2a  52 
2S.59 
2a  85 
2a  43 
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Monthly  and  yearly  meteorological  summariea — Contlnaed. 

VALENTINE.  NEBB. 
[Latitade,  42o  SC  N. ;  longltade,  lOOo  32^  W,    Local  tiID^  1.42  slow,  Eastem.] 


,• 

Pressure. 

Temperatare. 

Dew  point 

Belatire 
homidity. 

• 

• 

1 

• 

S 

o 

• 

.a. 

• 
CO 

o 

• 

a 

• 

o 

• 

9 

O 

• 

a 

0 

o 

1 

• 

1 

o 

Mean. 

« 

a 

d 

CO 

• 

a 

• 
o 

• 

1 

o 

• 

a 

• 

• 

a 

i 

s 

1 

1 

B 

E 
1 

a 

a 
J 

i3 

• 

a 

1 
1 

J .. 

In, 

Jn. 

In. 

o 

o 

• 

o 

F.. 

M  . 

A.. 

M  . 

J  .. 

J.. 

A.. 

S.. 

o.. 

N.. 
D.. 
Y.. 

27.286 
27.320 
27.230 
27.284 

27.04 
27.66 
27.00 
27.70 

26.83 
26.93 
26.74 
26.79 

60.1 
87.4 
29.2 
20.1 

70.7 
67.4 
47.0 
38.9 

68.5 
44.3 
35.7 
27.4 

59.8 
46.4 
37.3 
2&8 

94 
87 
69 
68 

35 

22 

16 

9 

74.0 
61.0 
50.7 
43.2 

'"iao 

34.5 
27.0 
16.9 

43.7 
30.3 
24.8 
14.3 

2L7 
36.8 
2^6 

2a  7 

44.3 
32.0 
2&6 
19.4 

43.2 
29.7 
27.3 
18.1 

80 

77 
83 
77 

42 
86 
52 
51 

63 
64 

73 

61 
59 

70| 
67 

VICKSBUKG,  MISS. 
[LaUtade,  32o  22^  N. ;  loogitade,  90o  53'  W.    Local  time  1.3  slow,  Eastern.] 


J. 

F. 

M 

A. 

M 

J. 

J. 

A. 

S  . 

o. 

N., 

D. 

Y. 


80,000 
29,877 
29,950 
29,824 
29,732 
29,828 
29,825 
29,782 
29,773 
29,822 
29,859 
29,977 
29,854 


80.47 
80.22 
8U.87 
30.17 
29.93 
29.97 
80.01 
29.96 
29.94 
80.15 
80.15 
30.34 
30.44 


29,46 
29.37 
29.57 
29.54 
29.38 
29.59 
29.64 
29.01 
29.61 
29.55 
29.47 
20.25 
29.25 


8a9 
40.7; 
47.4 
59.9 
65.1 
74.6 
75.6 
73.2 
6a8 
53.8 
4a  5 
41.3 
57.3 


50.0 
53.0 
61.4 
75.4 
79.2 
89.9 
89.7 
87.9 
80.9 
69.6 
65.0 
56.5 
71.5 


44.5 
46.4 
64.5 
66.2 
6^9! 
77.9 
77.2 
77. 8[ 
72.0 
60.2' 
54.8 
48.2 
62.4 


44.5 
46.7 
54.4 
67.2 
71.1 
80.8, 
80.8 
79.6 
73.9 
6L2 
56.1 
4a  7 
63.7 


75 

19 

62.5 

8a  1 

32.4 

73 

17 

56.2 

3a  7 

34.8 

77 

27 

64.9 

44.5 

37.8 

91 

42 

7a  3 

56.4 

51.8 

90 

51 

81.2 

62. 6  5a  2 

96 

61 

91.6 

7a  5  67.5 

99 

64 

92.4 

72.3'  70.8 

97 

62 

90.3 

71.6  70.3 

92 

53 

8a  4 

67.1 

65.7 

82   38 

72.0 

52.4 

60.1 

85  31 

8a9 

4a  8 

42.6 

73 

22 

6a  6 

8a  2 

8.^6 

99 

11 

7a  9 

64.7 

6L1 

87.8 

85.6 

35.3 

78 

64 

8a6 

34.9 

85.8 

78 

56 

38.6 

37.1 

87.8 

70 

46 

63.4 

52.6 

52.6 

75 

SO 

60.7 

6a4 

6a4 

73 

551 

oao 

6a  3 

6a3 

79 

40 

72.3 

71.5 

71.5 

86 

58 

7a  2 

71.9 

7a  8 

91 

57 

67.6 

67.4 

6a9 

90 

67 

52.2 

62.3 

51.5 

88 

66 

42.2 

4a  9 

42.9 

81 

47 

35.6 

34.6 

34.6 

75 

48 

62.9 

52.4 

52.1 

80 

54 

71J71I 
66 

54 
64    . 

70  66| 
76  6S 
63  76 
82  77 
86  81 
76*  73 
68]  63 


62 


63 


72  OB 


WALLA  WALLA,  WASH. 

[Latitode.  46o  2^  N. ;  longltade,  118^  20^  W.    Local  time  2.53  slow.  Essteni.] 

— I 


J . 

— I 

F 

M 

A.. 

M 

••■» 

J 

J 

A 

8    . 

o 

N 

D.. 
Y 

29.032 

29.53 

2a  49 

3ao 

4a8 

41.8 

41.2 

62 

22 

4a3 

36.2 

33.3 

8a3 

33.7 

84.1 

84 

78 

73 

77 

WASHINGTON,  D.  C. 
[Latitude,  88o  64'  N. ;  longltade,  77^  8'  W.    Local  time  0.8  slow.  Eastern.] 


J.. 

30,038 

80.75 

29.24 

29.9 

8a6 

82.3 

32.9 

66   10 

4a  6 

24.8 

24.2 

2a7 

24.2  24.0 

79 

61 

78 

71 

F.. 

29, 914 

3a  40 

29.09 

22.8 

81.9 

2a  9 

2a  9 

51     2 

34.4 

ia6 

ia5 

ia8 

lae!  ia6 

83 

S9 

74 

73 

^l  . 

29,968 

3a  38 

29.53 

29.5 

40.7 

33.4 

34.5 

70|  10 

4a  1 

!   2a  6 

2a7 

2ai 

23. 3;  24. 0 

70 

66 

67 

67 

A.. 

29,956 

30.51 

29.45 

45.7 

62.5 

51.2 

53.1 

86   30 

64.5 

4*2.8 

3a8 

37.0 

39.8 

37.7 

72 

42 

65 

50 

M  . 

29, 861 

30.09 

29.41 

57.8 

69.3 

5a  7 

62.3 

86  40 

71.2 

53.5 

50.7 

4a  7 

60.5 

50.0 

7« 

53 

73 

68 

,_    •  • 

2a  937 

30.21 

29.43 

6a6 

7a  6 

68.1 

71.1 

ft5j  52 

80.8 

61.8 

5a2 

5a  G 

6ao 

57,8 

75 

50 

7* 

6I* 

J.. 

2U,880 

30.08!  2a  62 

7a  5 

85.8 

7a  2 

77.8 

99;  ^ 

87.9 

68.8 

ca7 

64.0 

67.1 

oae 

80 

60 

76 

f^ 

J  .. 

19,  SK- 

Sa  16,  29. 51 

08.5 

81.4 

7a  4 

7a  4 

94;  51 

8*2.7 

a'i.i 

63.1 

63.7 

64.2 

63.7 

83 

56 

81 

74 

A.. 

29,985 

3a  20 

29.45 

5a  5 

7a  3 

63.6 

66.1 

91 

44 

7a  1 

57.2 

64.0 

55.0 

57.0 

55.  n 

88 

51 

80 

71 

s.. 

20. 910 

30. 25 

29.05 

4a  5 

62.1 

6a  5 

54.7 

75 

35 

64.2 

4a  7 

4a  6 

47.1 

4a  5 

47.4 

90 

50 

87 

79 

0.. 

29,877 

3a  28 

29.52 

41.2 

50.9 

43  8 

45.3 

71 

30 

52  1 

3a7 

36.4 

3a7 

37.9 

37.7 

83 

65 

80 

76 

N.. 

29,961 

30.70 

29.19 

aai 

4a  8 

3a  6 

37.5 

64 

14 

45.8 

30.4 

2a  8 

27.9 

28L0 

27.6 

78 

57 

71 

69 

Y 

29,931 

3a  75 

29.05 

4a  0 

5a  8 

51.1 

53.0 

99 

2 

62.1 

44.7 

42.0 

4a  2 

43.1 

4^4 

80 

56  7S 

70 
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B£POBT   OF   THE   CHIEF   SIGNAL   OFFICEB. 


JfontiUf  and  yearly  meteorological  Mmtmartcf — Continaed. 

YC7MA,ABIZ. 
[Latitude,  32o  45^  N. ;  longitade,  U4o  W  W.    LooaI  time,  2.38  slow,  Eastern.] 


i 
1 


J., 
p  . 

M. 

A.. 

M. 

J.. 

J.. 

A.. 

S. 

O.-.. 

N.. 

D.. 

T.. 


PresBiiro. 


» 


In, 
20.060 
20.852 
20.845 
20.736 
20.020 
20.085 
20.663 
20.042 
20.630 
20.718 
20.883 
2a  032 
20.760 


J 


In, 

30.23 

80  13 

80.22 

20i08 

20.77 

20.84 

20.85 

20.70 

2a  77 

2a  08 

8a05 

8a  28 

8a28 


In, 
2a  01 

2afifi 

28.  G7 
2a  46 
20.47 
20.63 
20.51 
2a  61 
20.46 
28.62 
28.44 
2a  671 
2a  44 


Temperature. 


a 


44.01 

4a 

67. 

6a 

66.01 
68. 
77.7 
8L8 

7ao 
6ao 

6&4 

6ao 

62.8 


a 

■ 

CO 


6a7 
7a  6 

77.0 
81.0 
00.8 
03.6 

loao 
oa7 

06.2 
87.0 
71.0 
66.6 
82.7 


a 

Ok 

:3 


o 

62.1 
6a6 
67.6 
71.8 
7a4 
82.3 

8ao 

00.  G 
84.8 
73.6 
82.5 
66.2 
72.4 


» 


62.6 
60.8 
67.2 
7a  7 
7a2 
8L2 
88.1 

oa6 

84.7 


74.7106 


63.81 
67. 


77 

84 

87 

06 

UO 

104 

110 

114 

107 


86 
78 
73.4IU4 


i| 


o 

85 

88 

48 

61 

57 

60 

07 

70 

62 

61 

41 

40 

86 


Mean. 


64.6 

74.2 

81.1 

84.6 

04.8 

07.8 

106.0 

104.6 

100.7 

00.6 

74.8 

68.2 

oao 


4L0 
4aG 
64.6 

6ao 

63.1 
07.1 

7a  0 
7ai 

7L2 
6Li 
4a8 
4&1 

GA6I 


Dew  point. 


a 

4 


84.8 
4a  8 
47.0 
4a  6 
65.4 
67.6 
6a2 
74.7 
65.0 
64.8 
47.7 

aas 

68.8 


a 


sao 
4ao 
6a6 
6a2 

53.5 
00.0 

7a  0 

77.1 
74.6 
6a6 
64.2 

4ao 
eao 


a 


I 


37.1 
42.4 
4a  6 
6L6 
64.7 
6a4 

7a6 
Tao 
7ao 

6&8 
62.4 
4L6 
6&7 


817 
41.0 
4a  0 
6a4 
64.6 
6a3 
72.2 

7ai 

7a  61 
6ai 

61.4 

4a8 

60ul 


Edative 
hanidi^. 


i 


72  40 
70 


77  60{ 


43  40 
47  00 
68  60 


71 
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Montklif  and  ffearljf  meteorological  tmiifiuirtM— Continned. 

YUMA^ABIZ. 
[n=Ul,    A =31.] 
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<iji  lentils). 


B 
d 


L 
2. 
Z. 
2. 
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a 
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6L 
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d 


14 
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8. 
0. 

2ai 
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ao 

8 
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a 
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o 


f± 
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8 
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g 
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S 

0 
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80 


88 
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s 
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0 
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81 
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4 

61 

6 
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14 

12 

14 

11 

12 

7 


a 


0.02 

o!o7 
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e 

§ 
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I 
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APPEN  DIX    29. 

Mean  range  of  atmospheric  pressure  at  stations  of  the  Signal  Service,  United  States  Army^ 
for  ea6k  monfh  of  the  year,  ( Computed  from  January,  1880,  to  December,  1885,  indmsite, 
exc^tat  stations  opened  subsequent  ta  tlie  former  date.) 


Districts  and  stations. 


Now  England : 

Eastport,  Mo 

Portland,  He 

Mt.Wasbingtou,N.n. 

Bostoxi,  Mass 

BloolElsland,  It.1.... 

Now  Haven,  Conn. .. 

Now  London,  Conn . . 
Middle  Atlantic  States: 
•     Albany,  N.Y 

New  York  City 

Philadelphia,  Pa.... 

AUantioCity,  N.  J.. 

Barnecat  Citv,  N.  J.» . 

i  ;apo  May,  N.  J.»  — 

Sandy  Hook,  N.  J  ... 

Baltimore,  Md 

Washington  City . . . 

Cape  Henry,  Va 

Chlncoteagnt^.  Ya  . . . 

Lynohbnrs,  Va 

Norfolk,  Va 

Sonth  Atlantic  States: 

Charlotte,  N.  C 

Hatteras,  N.  C 

Kitty  Hawk.  N.  C... 

Macon,  Fort.  N.  C . . . 

SmithviUcN.  C 

Wilmington,  N.  C. 

Charleston,  S.  C 

Angasta,  6a 

Savannah,  Ga 

Jacksonville,  Fla 

Florida  Peninsula: 

Cedar  Keys,  Fla 

Key  West,  Fla 

Sanford.  Fla 

Eastern  Gnlf  States : 

Atlanta,  Ga 

Pensacola,  Fla 

MobUe,  Ah» 

Montgomery,  Ala  . . . 

Yicksbnrg,  Miss 

New  Orleans,  La  ... . 
Western  Gnlf  States : 

Shroveport,  La 

Fort  Smith,  Ark 

Little  Rock,  Ark .... 

Galveston,  Tex 

Tndianola,  Tex 

Palestine,  Tex 

San  Antonio,  Tex — 
Hio  Grande  Yalloy : 

Brownsville,  Tex  — 

Rio  Grande  City,  Tex. 
Ohio  Yalley  and    Ten- 
nessee: 

Chattanooga,  Tonn .. 

Kaoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 


Inch. 

1.4i 

1.80 

1.04 

1.36 

L41 

1.38 

1.88 

1.40 
1.40 
L43 
1.39 
1.45 
1.36 
L43 
1.34 
1.34 
1.30 
1.40 
1.10 
1.24 

1.04 
1.23 
1.21 
1.15 
1.05 
1.00 
0.90 
a  08 

aoo 

0.84 

0.74 
0.47 
O.GO 

0.88 
0.77 
0.78 
0.82 
0.88 
0.77 

0.00 
1.10 
0.99 
0.77 
0.78 
0.82 
0.71 

0.73 
0.79 


0.02 
0.90 
1.01 
L04 


Inch, 

1.96 

1.64 

1.26 

1.47 

1.40 

1.43 

1.48 

1.37 

L34 

1.34 

1.38 

1.4U 

1.33 

1.4.5 

1.31 

1.30 

1.2G 

1.31 

1.15 

1.23 

0.09 
1.11 
1.20 
1.06 
1.02 
LOS 
0.89 
0.92 
0.83 
0.71 

O.f.7 
0.38 
0.64 

0.83 
0.78 
0.83 
0.79 
0.92 
0.81 

0.94 
LOO 
0.96 
0.81 
0.85 
0.88 
0.92 

0.80 
0.80 


0.91 
0.92 
LOO 
0.97 


JiUh, 

LSi 

1.28 

LOO 

L25 

L23 

1.10 

1.22 

1.14 
Lll 
1.11 
L12 
1.14 
L08 
L12 
LIO 
1.05 
LOO 
LOO 
0.98 
L03 

0.87 
0.07 
L02 
0.89 
0.89 
0.80 
0.81 
0.81 
0.76 
0.67 

0.55 
0.39 
0.50 

0.72 
0.65 
0.68 
0.70 
0.74 
0.68 

0.78 
0.85 
0.85 
0.71 
0.71 
0.82 
0.68 

0.07 
0.72 


0.82 
0.70 
0.81 
a85 


i 

p. 

• 

if 

i 

• 

3 
a 

•< 

^ 

t? 

H 

< 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

1.24 

0.04 

0.90 

0.72 

0.68 

L15 

0.86 

0.89 

0.67 

0.71 

LOS 

0.80 

0.76 

0.66 

0.56 

LIS 

0.83 

0.85 

0.63 

0.69 

L15 

0.88 

0.81 

0.61 

0.64 

1.03 

0.82 

0.78 

0.58 

0.66 

1.08 

0.85 

0.80 

0.60 

0.67 

LOl 

0.77 

0.82 

0.61 

0.70 

LOl 

0.80 

0.77 

a  57 

0.69 

0.06 

0.80 

0.73 

0.64 

0.06 

0.96 

0.80 

0.73 

0.55 

0.63 

0.09 

0.80 

0.75 

0.66 

0.65 

0.95 

0.78 

0.60 

0.51 

0.02 

LOO 

0.81 

0.77 

0.07 

0.67 

0.04 

0.78 

0.71 

0.63 

a  64 

0.94 

0.78 

0.71 

0.58 

0.03 

0.94 

0.74 

0.63 

0.55 

0.58 

0.94 

0.76 

0.67 

0.54 

0.69 

0.86 

0.71 

0.66 

0.50 

0.56 

0.9i 

0.72 

0.62 

a  51 

0.64 

0.78 

0.63 

0.56 

0.40 

0.47 

0.08 

0.72 

0.64 

0.61 

0.50 

0.04 

0.72 

0.62 

a  62 

0.54 

0.04 

0.69 

0.61 

0.51 

0.51 

0.82 

0.64 

0.50 

0.40 

0.47 

0.81 

0.65 

0.52 

0.47 

0.50 

0.76 

0.58 

0.46 

0.41 

0.02 

0.71 

0.60 

0.60 

a  45 

0.45 

0.59 

0.64 

0.45 

0.40 

0.63 

0.60 

0.50 

0.40 

0.37 

0.44 

0.52 

0.43 

0.84 

0.31 

0.42 

0.88 

0.34 

0.27 

0.23 

0.28 

0.65 

0.46 

0.31 

0.32 

0.34 

0.61 

0.53 

0.46 

0.39 

0.41 

0.58 

0.48 

a  39 

0.35 

0.46 

0.62 

0.40 

0.88 

0.33 

0.44 

0.61 

0.67 

0.41 

0.86 

0.44 

0.74 

0.61 

0.39 

0.81 

0.88 

0.62 

0.44 

0.34 

0.28 

0.36 

0.76 

0.64 

0.40 

0.31 

0.36 

0.83 

0.60 

0.45 

0.41 

0.38 

0.82 

0.68 

0.45 

0.86 

0.80 

0.69 

0.48 

0.83 

0.27 

0.83 

0.73 

0.48 

0.83 

0.27 

0.81 

0.73 

0.63 

0.40 

0.84 

0.32 

0.66 

0.52 

0.86 

0.30 

0.81 

0.67 

0.42 

0.30 

0.24 

0.42 

0.68 

0.62 

0.33 

0.28 

0.38 

0.6H 

0.57 

0.48 

a  41 

0.40 

a68 

0.69 

0.60 

0.42 

0.40 

a  81 

0.50 

0.46 

0.86 

0.42 

0.77 

0.62 

0.60 

0.41 

0.41 

Inch, 

1.04 

0.95 

0.83 

0.87 

0.79 

0.82 

0.82 

0.84 
0.78 
0.76 
0.75 
a  75 
0.74 
0.77 
0.73 
0.71 
0.66 
a  71 
0.64 
0.63 

0.54 
0.62 
0.64 
0.60 
0.64 
0.72 
0^53 
0.64 
0.48 
0.45 

0.38 
0.26 
0.86 

0.51 
0.48 
0.48 
0.48 
0.45 
0.40 

0.40 
0.45 
0.45 
0.37 
0.87 
0.40 
0.40 

0.32 
0.38 


0.60 
0.40 
a  45 
0.40 


ti 

1 

•i 

a 

3 

1 

0 

^ 

Inch. 

Inch. 

1.20 

L29 

L16 

LIS 

a  95 

L12 

L07 

L07 

LOO 

L02 

L02 

0.93 

1.04 

LOl 

0.97 

L02 

LOO 

LOO 

0.08 

a  96 

0.08 

a  96 

a  09 

0.07 

0.95 

a  08 

0.09 

a  07 

0.06 

a  06 

0.04 

a  04 

0.89 

aoo 

0.92 

a  08 

0.85 

a  86 

0.84 

a86 

0.71 

a7o 

0.78 

a  68 

0.83 

a  88 

0.74 

a85 

aoo 

aoo 

0.71 

0.65 

0.70 

0.68 

a  76 

0.63 

a73 

a58 

a63 

a  62 

a  64 

0.37 

aso 

0.47 

a46 

aso 

a  60 

0.61 

a66 

0.63 

a  71 

0.66 

a  71 

0.60 

a77 

0.40 

a73 

a60 

aoo 

0.72 

ao6 

0.63 

a  87 

0.66 

0.77 

0.52 

a  80 

0.66 

a82 

a66 

a  70 

a  48 

a  76 

a  61 

a  87 

a  63 

a  78 

a  64 

a  75 

aoo 

a86 

a  60 

a  78 

I 

a 
s 


L48 
L44 
L32 
L20 
L2S 
LIO 
LSt 

L28 
L14 
Lll 
LIO 
LIO 
LOt 
LIS 
Lll 
Lll 
LOS 
L07 
LOl 
L02 

an 

0.05 

aoo 
aoo 
a88 

"a  70 
a84 
a74 
a  64 

as? 
aos 
a  45 

a  76 

0,72 

a77 
a77 
a  01 
a77 

aoe 

L07 

L08 
a82 
aos 
ao7 
a88 

a84 
a86 


aoi 
a  87 

L03 

aoo 


>  station  closed  December  31, 1885. 


<  SUtion  dosed  October  81. 1865. 
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JfMN  range  o/at»Mp1ttrla  pnuurt  at  tfatiotM  of  tlt«  Signal  Servioo,  <f'0. — Coutiuuod. 


DHSH — CbntlnDcd : 

Louiivilto.  Kv 

OrmaciwtlB.  Ind 

IndluupoUBi  Inii, . .  - 

CisehukML  Oblo 

ColoiutKU,  Oblo 

PiUabDiftPk 

"alblo.y.T 

Otwaco^ir.Y 

Boeluatsr,  M.  T 

Erie,  Pa 

Clevelaoil,  Ohio 

Toteik>.0«lo...i'"'.' 

DMromMlBli 

UBMr  Lakce : 

Alnena,  Ulcli 

KMaubK.Hlsli 

Omid  Hbtbd,  Ulch . 

MmUu  V  CltT.UlDh. 

Hanmatts.  Uleh  .... 

Port  Hnnni,  Mloh ... 

ChtcaKa,Iil 

UllwaiikM.Wli 

Uolatb.UlDD     

DpptrlfladHlppiyalley: 

nBintPaaLUnn.... 

LiCriMMWlB 

DaTaDpoTt.  Iowa  — 

DaaHotne^  Iowa  .. 

KeXrt.  Iowa.!""! 

C*lTO,IU     

SnriDEflold,  III 

SimtLooH,  Uo 

UUMHirl  Vallar : 

LeaTitnwortb.  Eaoa . . 

Omaha.  Kobr 

ItcDnmr,  Furt,  Dak.i 

niirou.I>9k 

ViDkioo.Dak 

'  Unirhc°il.Ulnn'.   .. 
Saint  ViDtoDt.Mluu 

IHiman^k,  Dak 

ILlford,  Kort,  iJnk  .. 
TotUm.  Fori.  Dak   .. 
Korlbnni  Slope; 

AiwiDabolnr.  Fart, 

nenlon,  Furt.  Moiit . . 

HaloDa.  Uont 

UafriBoK  FortUout 
Poplar  Rivor,  UoDt . . 
Sbaw,Fort.UiiiiC.. 
Dndwowl,  I>ak   

NonbPIa(lo.*I'abr... 
UkUleSlopcii 

DoBTcr.  Colo 

Plka'aFsak.Colo... 
Wat   Lu    Anlmaa, 

r:kao 

Dodsa  CICr.Kang... 

Klliolt, Fort, TBI  .... 
Soathem  Slope: 

Bill. Fort,  Ind.T 

CoBCbOL  Fort.  Tex.'  . . 

DbtIi.  Fort,  T« 

StoskloD.Fort.Toi  .. 
Boqtfaorn  Plateau  : 

SaotaF&N.Uei.... 

DFUd^Tai 


Inek. 

Inek 

Jtu\. 

JmA. 

L06 

.M 

o.» 

o.eg 

0:07 

0.gl 

0.M 

0.8S 

LB) 

!ii 

a.8« 

O.M 

LM 

j.n 

0.M 

1.8a 

I.M 

o!m 

i!m 

LOT 

0.80 

1:20 

LM 

0.B4 

o.ss 

i!m 

i!« 

LIB 

o.n 

i.n 

L34 

1.09 

LIS 

!!T 

L3a 

Loa 

i.a 

o,w 

LS« 

LOB 

LJO 

:ii 

L24 

L03 

1.M 

O.M 

0,81 

'.VI 

LM 

L04 

I.  a 

.M 

I.OB 

1  17 

.14 

L  a 

LOO 

LM 

O.BT 

1.20 

0.B0 

LIS 

.11 

1!  0 

0.B3 

L!l 

!08 

LOS 

o!84 

.01 

0.M 

Loa 

LOS 

o!)l7 

L14 

l.Ofl 
LIO 

L13 

O.M 
1.0^ 

i!h 

Li; 

L«S 

L02 

i.a 

LIO 

LOO 

i.^'. 

1.14 

LIS 

O-OS 

L3U 

LI4 

l!l;! 

i:!3 

L07 

o!»o 

LID 

LOO 

LOS 

1,07 

0.H9 

0.1M 

o!m 

o:;fl 

0:70 

U.89 

a 

O.M 
0.74 

i.zn 

1,03 

o:b8 

U.M 

0.M 

o!>14 

0:74 

0,74 

oisa 

0.«D 

0.80 

0.O7 

a,to 

0.89 

0.T1 

0.7S 

O.TS 

0,07 

0.B7 

LM 

LIO 

i.K 

o!«3 

a!M 

o!77 

o!u 

o'-u 

0.M 

0,TS 

0.73 

0.W 

0S3 

OTO 

!).!« 

0.93 

(LU 

o:m 

<  Slaflao  cloaod  Korember  30, 18SfL 


Ineh. 

o.u 
0.00 

J.  71 
XJS 

].7e 
}!7S 

),7T 

1.80 

O.BS 
0.81 

0.80 
0.711 
0.84 

>.7B 

i.Sl 
0.S3 

).7B 

)!7S 
X78 

].a3 

0.70 

]:88 

titiu 

[1.8! 

i>!a> 

o!b4 
a.ea 

180 
0.70 

0.77 

o!58 
1.4J 

0-48 

IfuK. 

0.00 
0.03 

0.60 

s!m 

o!77 
o!70 

o!«o 

o!78 
o!73 

0.7* 

o!m 

0.T0 

olia 

D.tl 

0.73 

0.70 

1 

oifo 
0:70 

o.ra 

0.60 
0,69 

a!is 

o!» 
0,10 

0,30 

o!48 
0.4« 
0.47 

0,M 
o!62 

0.02 

0,0« 
0.70 

o!b3 
0.MI 

0.M 

Vi 

o!sz 
0.4: 

0.48 

a.e7 
oiw 

0.08 

6.IM 
0.45 

0.48 

0.38 
O.ZI 

( 
1 

1 

1 

I 

1 
( 

«■ 

S8 

89 

71 

00 

71 

SO 

Oi 

42 
OS 

40 

es 

78 
87 

CO 

i 

S3 
43 
41 

3G 
»S 
S4 

Ti 

o!m 

0-58 

0.00 
o!oa 

0.00 

o!sa 

0.80 
0.80 

o!m 

0,5! 
0.84 

o!8a 

o!7* 

u!oo 
U.01 

0.00 
11.08 

(1.4; 
0,41 

Inch 

0.87 

o!w 

o!77 

oiw 
o.so 

o:s4 

11 

Jill 

oIb* 

0,88 

oios 

L0« 

IS 

0.80 

oils 

0.65 
O.K. 

o!si 

/nclt. 

o.gs 

0.84 

i 

o!m 

L02 
LOJ 

LOO 

.00 
.89 
.88 
.M 

L03 

LOO 
1,03 

aim 
e'.M 

O.M 

e.n 

0.90 
0  80 

LOJ 

0.01 

0,70 

0:70 

la, 

L 
1! 

i! 

L 

1! 
1. 

i! 

L 

1. 
1! 
I. 

L 
L 

L 

1. 

L 

L 

1. 
L 

1. 
1! 

1. 

0. 

>  StatuHi  doaed  September  15, 188S. 
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Mean  range  of  aimoepherio  preemtre  ai  etatione  of  the  Signal  Servieef  <fc. — Contioved. 


DiitricU  and  staUoos. 


Sontlieni  Platean— CoD*d : 

Apache.  Fort.  Aris . . . 

Qnnt,  fort,  Ariz 

Presoott,  Ariz 

TboniM^orti  Ariz. . . 
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APPENDIX    32. 


Mean  daily  range  of  temperature  (in  degrees  Fahrenheit),  at  etations  of  the  Signal  Serviee^ 

United  States  Army,  for  each  month  of  the  year  1885. 

[Tho  dally  raugo  is  tho  differonoe  between  the  highest  and  lowest  temperatures,  as  recorded  by  aelf- 
registering  thermometeni ;  tho  moan  daily  is  obtained  by  dividing  the  sou  of  the  daily  by  the  number 
of  days  in  the  month.] 


Districts  and  stations. 


Kew  England : 

Eastoort,  Me 

Portland,  Me ., 

Mount  Washington, 
N.  H. 

Boston,  Mass 

Block  Island,  R.  I . . . 

KewHaven,  Conn — 

Now  London,  Conn.. 
Middle  Athmtio  States : 

Albany,  N.  Y 

New  York  City 

Philadelphia,  ^a 

Atlantic  City,  N.  J.. 

BameiratCitv,  N.  J.*. 

Cape  May,  N.  J.  *. . . . 

Sandy  Hook,  N.  J  . . . 

Baltimore,  Md 

Washington  City  — 

Cape  Henry ,ya 

Chlnooteague.  Va. . . . 

Lynchburg,  Y a 

l^rfolk,Va 

South  AtUntio  States : 

Charlotte,  N.  C 

Hatteras,  N.C 

Kitty  Hawk, Tf.C... 

Macon,  Fort.  N.  C... 

SmIthville.N.C 

Wilmington,  N.  C . . . . 

Charleston,  8.  C 

Augusta,  Oa 

Savannah.  6a 

Jaoksonviile,  Fla . . . . 
Florida  Peninsula: 

Cedar  Keys.  Fla 

Key  West.  Fla 

Sanford,  Fla 

•Eastern  Gulf  States : 

Atlanta.  Ga 

Fensacola,  Fla 

Mdblle,  AU 

Montgomery,  Ala.... 

Vioksburg,  Miss 

New  Orleans,  La 

Western  Gulf  States : 

Shreveport,  La 

Fort  Smith,  Ark 

Little  Bock.  Ark  — 

Galveston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

San  Antonio,  Tex — 
Rio  Grande  Yalley : 

Brownsvillo.  Tox  — 

Rio  Grande  City,  Tex. 


• 

1 

• 

1 

• 

=2 

k. 

t;> 

5 

1^ 

S 

A 

« 

1 

n 

P 
< 

0 

0 

0 

0 

0 

0 

0 

0 

17.0 

14.5 

12.6 

12.2 

14.8 

15.7 

19,  A 

14.4 

17.2 

18.9 

ia5 

16.8 

17.1 

19.0 

ia5 

14.5 

24.4 

22.7 

1&5 

15.4 

14.0 

14.8 

11.2 

1L4 

18.0 

16.1 

18.1 

17.8 

15.0 

2L0 

lao 

14.5 

17.4 

13.8 

14.1 

14.6 

11.0 

ia2 

12.7 

10.5 

10.7 

16.7 

17.6 

19.6 

17.9 

2a9 

lao 

ia4 

15.6 

15.6 

15.4 

17.8 

14.0 

17.0 

15.1 

ia5 

1(17 

20.3 

17.4 

22.2 

21.1 

21.5 

20./) 

17.3 

15.4 

15.3 

15.4 

1&6 

16.9 

lao 

lai 

14.6 

15.0 

(•) 

15.5 

20.5 

J17.8 
^2.2 

19.5 

10.3 

ia7 

16.0 

15.0 

13.9 

15.4 

15.5 

12.7 

lao 

16.4 

15.7 

15.7 

16.2 

12.7 

15.8 

12.2 

ia2 

1&4 

16.2 

10.7 

14.0 

11.7 

13.1 

1L7 

12.6 

15.7 

14.9 

14.5 

17.3 

ia7 

las 

lai 

13.2 

15.2 

18.7 

14.2 

ia6 

15.4 

lao 

17.0 

15.7 

17.8 

14.8 

16.6 

2L7 

17.8 

10.1 

19.1 

17.6 

17.9 

14.4 

16.4 

15.0 

ia6 

13.5 

1&4 

las 

16.4 

15.2 

15.8 

17.5 

15.0 

15.0 

14.7 

ia2 

17.0 

16.6 

17.4 

23.3 

las 

19.0 

2a2 

ia4 

16.1 

15.1 

16.0 

las 

14.7 

17.4 

lao 

14.2 

17.0 

16.7 

18.7 

21.5 

ia5 

17.1 

17.0 

ia4 

15.5 

14.4 

14.2 

14.1 

10.3 

10.7 

10.9 

9.8 

16.1 

15.0 

14.0 

15.8 

ia6 

14.5 

ia7 

11.6 

14.2 

14.1 

14.5 

13.6 

10.3 

0.5 

a8 

0.7 

14.2 

14.6 

15.5 

15.8 

14.6 

14.0 

12.7 

13.0 

19.0 

17.4 

18.8 

ia7 

16.4 

l&O 

15.7 

15.0 

14.8 

14.5 

15.3 

15.1 

13.7 

lao 

13.3 

12.5 

19.6 

20.8 

22.0 

26.1 

22.5 

22.5 

21.7 

21.6 

15.0 

17.1 

17.2 

ia8 

14.0 

14.3 

14.7 

18.  • 

14.5 

16.6 

16.2 

17.8 

aa5 

14.7 

lao 

14.4 

12.2 

12.7 

11.9 

13.5 

11.9 

n.4 

11.0 

11.6 

8.7 

9.4 

9.7 

9.9 

10.6 

10.8 

IL'9 

1L6 

16.1 

20.1 

20.8 

20.9 

ia5 

17.4 

19.2 

las 

16.9 

n.8 

18.1 

10.0 

16.8 

14.8 

15.4 

14.9 

15.2 

16.6 

16.7 

12.0 

18.8 

14.6 

14.0 

13.8 

17.4 

18.1 

19.0 

15.0 

lao 

17.2 

16.7 

15.8 

18.3 

20.2 

21.7 

21.2 

19.2 

20.3 

19.8 

17.6 

16.5 

19.5 

20.4 

10.0 

ia7 

21.1 

20.1 

ia7 

18.5 

15.0 

14.5 

1L4 

11.9 

12.8 

las 

14.6 

16.3 

20.0 

20.8 

2L1 

20.8 

22.1 

2L2 

^1.0 

ia8 

24.7 

22.8 

21.4 

19.9 

ia2 

20.1 

20.6 

15.5 

21.2 

21.9 

20.1 

ia2 

17.4 

ia« 

las 

13.3 

14.4 

12.3 

9.9 

10.8 

0.8 

10.6 

9.6 

13.1 

14.5 

12.1 

12.1 

13.0 

14.1 

15.1 

las 

16.5 

21.0 

19.6 

ia6 

ia4 

lao 

(•) 

ia5 

{*) 

(*) 

1&9 

ia9 

17.6 

20.3 

ia5 

22.1 

16.7 

17.8 

13.5 

14.8 

15.8 

1&4 

15.0 

lai 

17.3 

17.4 

15.7 

20.0 

17.1 

20.2 

22.8 

28.0 

§ 


*  Record  incomplete. 

*  Station  closed  October  31, 1885. 


14.6 

las 

13.0 

lai 

11.5 
20.9 
17.8 

2L1 

las 
ia4 

18.2 
12.4 

ia4 

15.0 

las 
lao 

14.0 
14.0 
19.3 
14.7 

16.3 
9.6 
10.6 
0.0 
12.0 
15.2 
10.7 
17.7 
ia8 
12.6 

11.0 
10.8 

ia8 

13.6 
>L0 
14.2 
15.0 

las 

18.1 

n.8 

26.7 
16.1 
«.9 
1L4 
16.8 
1914 

lai 

17.2 

*  Station  closed  December  81,  .1881. 
^Noreoord. 


»: 

V 

>: 

.a 

1 

§ 

0 

8 

1 

0 

0 

10.6 

10.8 

14.0 

11. 0 

1L5 

1L8 

14.8 

13.6 

10.6 

0.1 

17.9 

13.9 

lai 

12.6 

17.4 

12.2 

14.0 

13.3 

15.7 

13.9 

ia8 

14.0 

13.4 

11.2 

12.9 

{*) 

11.8 

11.5 

ia3 

ia2 

17.4 

13.4 

12.8 

ia8 

15.1 

l&l 

21.5 

17.9 

14.4 

14.4 

17.2 

19.6 

10.4 

12.6 

10.5 

13.4 

11.3 

13.6 

lai 

1&3 

17.4 

19.5 

13.4 

15.4 

21.8 

25.1 

lao 

aa6 

14.4 

17.i8 

12.7 

ia.7 

7.6 

ao 

16.2 

19.3 

15.9 

]«.0 

lai 

ia7 

19.3 

lao 

ia8 

ia5 

19.6 

20.1 

16.4 

16.4 

20.D 

31.4 

34.*6 

33.6 

19.1 

2a7 

lLt4 

1L8 

las 

14.8 

30.6 

ia7 

84.2 

34.8 

17.1 

19.5 

17.6 

3L8 

a 


15. « 
15.0 

17.4 
lOLO 
12.6 

las 

14.1 

14.5 
15.0 
15.1 

lai 

14.6 
(*) 

1.x  I 

15.0 
15.7 

ia» 
lao 

lhw3 
17.8 

30.6 
1.x  8 
15.8 
14.2 
15.0 
30.4 
17.8 
25.6 
10.6 
l&S 

lao 

&i 

io.« 

17.5 
17.3 
l&O 
30.-6 
30i8 

ia6 

10.T 
31.0 
l&l 
1X4 

13.7 
49.3 
23.6 
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Mean  daily  range  of  temperature  (in  degrees  Fahrenlteit),  ^-o. — CoDtinnod. 


DUtriotfl  and  itations. 


Ohio  Valley  and  Tennes- 


Chattanooea,  Tenn  .. 

Knoxrille,  Tenn 

Memphis,  Tenn 

Kashyllle,  Tenn 

LouisTille.  Ky 

Greeneasiie,  ind 

Indianaitolis,  Ind 

Ciooinnati,  Ohio 

Colnmbiu,  Ohio 

Pitteborg.  Pa 

Lower  Lakes : 

BiifBBao,N.Y 

Otwego,  N .  Y 

Rochester.  N.Y 

Erie,  Pa 

Cleveland,  Ohio 

Sandaskv.  Ohio 

Toledo,  Ohio 

Detroit.  Mich 

Upper  Lakes : 

Alpena,  Mioh 

Eacanaba.  Mich 

Grand  Haven,  Mich. . 

Mackinaw  City,  Mich 

Marqaette,  Mich 

Port  Horon,  Mioh — 

Chicago.  Ill 

Milwaukee,  Wis 

Dnlnth.  Minn 

Upper  Mississippi  Tal- 
lev  * 

Saint  PaoLMinn . ... 

La  Crosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa. . . . 

DabnqneL  Iowa 

Keokuk,  towa 

Cairo.  Ill 

Springfield,  Dl 

Saint  Xonis,  Mo 

Miisonri  Yalloy : 

Lamar.  Mo 

Leavenworth,  Kans.. 

Om{^a,Nebr 

Valentine.  Nebi 

Bennett.  Fort,  Dak.«. 

Huron,  Dak 

Yankton,  Dak 

Extreme  Northwest : 

Moorhead,  Minn 

Saint  Vincent  lOnn . 

Bismarck,  Dak 

Bnford,  Fort  Dak  ••- 

Totten,  Fort,  Dak — 
Korthem  Slope: 

Assinaboine,  Fort. 
Mont 

Benton,  Fort,  Mont . . 

Custer,  Fort,  Mont  .. 

Helena,Mont 

IdUginnis,     Fort, 

Poplar  Biver.  Mont  . 
Shaw,  Fort^  Mont  — 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte.Vebr.. 
Middle  Slope: 

Denver,  Cdo 

Pike's  Peak, Colo.... 
West  Las   Animas, 

Colo 

Concordia,  Kans 


3 
9 


mi 

17.3 
18.8 
10.2 
10.0 

ie.8 

14.8 
15.6 
15.7 
17.1 

13.0 
17.6 
15.8 
14.2 
15.6 
15.2 
15.5 
10w6 

15.5 
16.5 
12.7 
15.6 

(») 
16.0 
17.3 
16.4 
20.6 


10.0 
17.4 
17.4 
17.8 
10.6 
17.2 
15.8 
16.6 
10.3 


20.2 
18.4 


24.0 
20.8 
17.5 

21.5 
26.8 
20.8 
24.4 
20.0 


10.5 
25.0 
20.5 
17.3 

18.8 
28.7 
20,0 
16.8 
28.5 
21.2 

23.0 
1L7 

8L3 


10.0 
10.2 

ia7 

20.1 
18.4 
20.8 

ia4 

10.6 
20.3 
10.3 

17.0 
10.8 

ia8 

18.5 

lao 

10.4 
19.2 
20.6 

20.0 
20.0 
16.0 
19.7 

(») 
20.7 
18.0 
17.8 
21.0 


20.6 
17.3 
10.8 
16.7 
20.7 
18.1 
16.0 
10.6 
2L4 


10.6 


20.9 
21.5 
17.7 

21.7 
2L7 
20.6 
21.2 
17.0 


10.0 
22.1 
22.1 
15.7 

17.8 
21.0 
20.8 
17.4 
20.2 

m6 

23.4 
ILl 

29.3 


10.0 
21.0 
17.0 
21.1 
16.5 
17.1 
14.0 
18.2 
16.4 
17.1 

15.4 
14.2 
16.1 
16.5 
16.0 
15.3 
16.0 
16.4 

23.2 
24.5 
16.7 
24.5 
10.8 
18.5 
15.3 
14.9 
10.1 


20.2 
15.6 
16.8 
18.0 
17.0 
16.7 
16.4 
16.7 
17.8 

«21.2 
21.2 
19.3 


23.7 
22.0 
2L5 

21.0 
23.1 

ia2 

10.2 
18.2 


23.0 
25.5 
26.4 
18.6 

21.0 
10.2 
25.0 
15.7 
21.3 
22.8 

26.6 
10.6 

84.4 


< 


10.0 
22.8 

lao 

10.0 
20.3 
17.8 
17.8 
10.3 
20.1 
21.0 

16.0 
15.0 
10.4 
17.2 
17.1 
16.4 
17.1 
17.3 

18.1 

ia6 

14.4 

17.6 
17.4 
16.6 
15.2 
14.6 
18.6 


20.3 
14.2 
l&l 
18.8 
16.8 
16.7 
17.9 
17.2 
17.5 

21.0 
17.8 
17.8 


26.6 
25.3 
24.1 

20.1 
20.2 
20.8 
24.0 
10.0 


24.6 
27.5 

2&4 

las 

22.6 
26.0 
2a  0 
17.5 
21.8 
22.1 

23.0 
10.4 

80.1 


1&8 
10.9 
20.6 
18.1 
10.8 
16.0 
20.2 
19.3 
20.5 
20.0 

15.7 
17.2 
19.9 
16.5 
16.6 
16.4 
16.3 
16.9 

16.9 
17.0 
17.2 
17.0 
17.4 
17.2 
14.5 
17.6 
17.5 


22.0 
17.8 
10L8 
28.2 
21.3 
10.4 
15.8 
17.9 
15.9 

19.4 
19.8 
19.1 


24.9 
25.2 
23.2 

23.3 
22.1 
23.6 
28.0 
23.9 


20.0 
30.2 
32.8 
22.2 

26.1 
30.0 
28.4 
20.3 
24.3 
19.5 

22.5 
0.8 

28.1 
«21.5 


18.3 
18.8 

ia3 

l&l 
21.0 
16.2 
21.0 
18.5 
19.6 
24.1 

14.  a 
19.5 
2a8 

ia9 
lao 

20.7 

lao 

10.4 

23.1 
20.6 

ia7 

20.0 
21.8 
20.6 

ia4 
2a  4 
lao 


22.2 
17.0 

ia2 

20.8 
10.4 
17.6 
15.8 
17.8 
15.9 

17.4 

lao 

19.3 


23.1 
22.6 
21.0 

23.0 

2ao 

23.1 
2a  0 
23.6 


2a  1 

2ai 

21.8 

23.0 
27.6 
25.7 

las 

2a  5 
22.3 

27.2 
11.6 

30.2 
22.2 


17.6 
10.8 

lao 

17.2 
22.4 

lao 
2a  8 

10.  Y 

ia7 

22.0 

15.0 
15.3 

2a  5 
lai 
ia4 
lao 

17.5 

lai 

19.6 
17.1 

ia7 

10.1 

2a2 
lao 

15.3 

ia7 

17.5 


20.4 

las 
ia4 

21.8 
20.3 

lao 

14.7 

lao 

15.2 

ia7 

20.0 

lao 


24.0 

2ao 

21.2 
22.0 

2a  2 

21.7 
25.4 
2L0 


2a2 
29.1 
32.4 
2*.  7 

24.4 
2a8 
2a  9 
2a  9 
27.5 
21.6 

27.0 

lao 

2a4 
19.1 


« 


ia9 

17.9 
17.0 
17.8 

las 
las 

20.0 

las 

17.2 
10.6 

ia& 

12.8 
17.8 
15.4 

lai 

15.2 
15.4 
14.8 

ia5 
lao 
ia5 

13.0 

lao 
lao 

11.0 
14.3 
14.7 


17.7 
14.6 

lao 

10.4 

ia4 

20.1 

ia2 

17.2 

ia7 
lao 

20.4 
17.8 


2L6 
2a  1 

ia2 

24.7 
24.3 
22.3 
24.8 
22.2 


27.3 
30.3 
31.7 
26.8 

24.3 
2a6 
2a  1 
20.7 

2ai 

19.1 

2a3 
1L2 

29.2 
2a9 


.a 

a 

o 
CO 


14.9 

lao 
ia6 

17.0 
17.1 
15.0 

2a  1 
las 

20.5 
22.1 

15.7 

las 

21.2 
17.0 
17.1 
17.3 

lao 

15.0 

ia7 

17.5 
14.8 
14.8 
2a  0 

lao 

12.3 

ia2 

17.0 


22.3 

las 

17.0 

17.4 

lai 

17.2 

ia7 
ia2 

14.8 

99.2 
19.6 
17.1 
«25.9 
24.6 
24.8 
22.7 

2a  2 
27.7 
2a  0 

sas 
2a4 


2a4 

20.8 

sao 

24.3 

27.0 
34.5 
2a5 
21.0 
2a4 
22.0 

2a4 
12.0 

33.0 
21.3 


I 


ia& 

20.9 

ia9 
ia4 
ia4 

15.0 

ia7 

17,8 

ia7 
ia7 

13.6 
14.2 

ia7 
ia4 

15.0 

ia5 

14.4 
14.4 

14.4 

ia3 

15.3 
11.8 
13.5 
14.6 
12.1 
13.6 
14.1 


ia8 

16.1 

ia6 
lai 

17.5 

ia8 

15.9 
17.2 

ia8 

23.6 
21.7 
19.6 
2a5 
3a  7 

2ao 

24.6 

2a  0 

22.0 
25.5 

2a4 

22.2 


20.4 
8a  0 

sas 

25.7 

2a  8 

82.4 
3a2 

2a  0 
2a5 
2a  0 

27.4 
0.9 

34.3 
27.7 


B 
« 


a 

o 

p 


17.8 

ia7 

17.0 

lao 

14.1 

lao 
lae 
lao 
lai 

12.4 

a8 

11.5 

ia8 

14.0 
11.2 
11.4 

ia7 
lao 

ao 
a9 

12.0 
7.8 

ae 
]a2 

11.9 

las 
as 


12.4 
11.4 
14.9 
15.7 
14.9 

lai 
ia5 

17.0 
15.9 

22.6 
19.8 

lao 
2a8 

17.9 
15.7 

lao 
ia5 

12.8 
14.7 

lao 

1L4 


2a  7 
2ao 

20.8 
17.0 

2L0 
(•) 
(>) 

lai 

24.0 
20.1 

26.8 

>ia2 

32.0 
21.7 


ia7 
lao 

17.1 

lao 
lai 

14.0 
15.2 
15.4 

ia4 

14.7 

13.4 
14.7 
15.1 
17.0 
13.7 
14.4 
14.0 

las 

11.8 
11.5 

lao 
las 

15.3 
12.4 
14.2 
12.8 

ia6 


ia7 
ia5 

14.7 
16.0 

lao 
las 
ia2 
lao 

17.4 

ia7 
ia9 
ia7 
2a3 
(») 

19.4 
20.0 

20.5 
31.9 
21.2 
19.2 
22.7 


22.7 
22.9 
24.7 
1&6 

lae 

22.7 

lai 

17.6 
22.7 
2a  1 

24.5 
11.6 

27.0 

ia6 


1  No  record. 
'No  prior  record. 


*  Record  incomplete. 

« Station  dosed  Kevember  30,  1885. 
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Mean  daily  range  of  temperature  {in  degreet  Fakrenkeit),  4^ — Conttnoed. 


Distriots  and  Atationa. 

• 

1 

• 

1 

• 

1 

1 

i 

^ 

^ 

1 

i 

1 

1 

§ 

1 

1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Hiddla  alopo— CoDtinaed: 

DodgoCity.Kana.... 

ia8 

22.0 

27.0 

25.0 

21.8 

2L7 

8L6 

2a7 

2t9 

2a6 

214 

lao 

BUiott,  Fort,  Tex.... 

20.3 

19.8 

25.9 

23.6 

21.5 

20.9 

22.9 

22.7 

24.5 

8a8 

2a8 

216 

Soothem  Slope: 

SnLFort.Ind.T 

AbUeoe.  Tex    

18.0 

21.  i 

22.3 

23.0 

2a3 

2L8 

25.8 

2a7 

23.6 

2ai 

2a2 

2L0 

24.8 

O 

2a2 

240 

219 

Conoho,  FortC),  Tex. 
Davis,  Fortt  Tex 

ii'i' 

25.6 

28.'i' 
28.5 

*23.'2' 
24.5 

2a8 

*24."6* 
25.9 

iai' 
2ao 

S.'i' 

84.6 

■n^  ap 

•K^n  ^ 

MWi  W 

25.*6* 

iai" 

'iai* 

"Hi 

Stockton,  Fort,  Tex. . 

25.4 

80.7 

24.1 

29.4 

20.4 

2a8 

27.4 

27.1 

27.3 

2a9 

842 

W 

Stanton,     Fort,    K. 

Mex 

<2a8 

217 

Sontbem  Platoau : 

^^^    V 

Santa  F6.N.  Mex.... 

23.8 

20.4 

20.0 

2L0 

2L6 

22.9 

23.4 

22.8 

24.0 

25.2 

2a4 

sas 

ElPaao,  Tex 

20.0 

sae 

27.6 

3L4 

82.7 

84.8 

82.0 

87.9 

27.8 

29.4 

2a2 

29L2 

Apacbe.  Fort^  Aria . . . 

29.5 

83.7 

29.0 

82.9 

87.0 

4a6 

85.8 

80.0 

87.0 

4a  0 

82.6 

8X2 

Grant,  Fort,  Aria 

20.8 

24.  H 

22.8 

24.4 

2a5 

23.7 

23.0 

20.7 

2L5 

3ao 

las 

sae 

Preacott,  Aria 

24.0 

20.4 

2a2 

2a6 

80.7 

8a8 

20.4 

25.6 

8a6 

85.8 

87.8 

87.6 

Thomas,  Fort,  Aria  .. 

27.2 

84.0 

29.0 

83.8 

sai 

87.2 

8L2 

2a4 

35.8 

8a9 

8L8 

sai 

22.0 

2ao 

2a7 

2a5 

81.7 

3a8 

2a9 

26.4 

2918 

2a4 

2ao 

211 

Middle  Platean: 

■MP%    A 

Bidwell,Fort.Cal.... 

... 

(») 

O 

4a8 

(«) 

4L8 

4a3 

14  6 

110 

Winnemacoa,  Nev . . . 

ii'.o 

ii.'i' 

8L9 

iaf 

27.0 

2a5 

81.6 

8a7 

82.7 

8a7 

lai 

17.7 

Frisco,  Utah 

8L1 

22.1 

lao 
2a4 

19L4 
2a4 

lao 

26.6 

17.9 

2ao 

lai 
lai 

112 

Salt  Lake  Citv.ntali. 
Montrose.  Colo    

ii's' 

iLi' 

iai' 

ii.'i' 

144 

>2L6 

27.7 

S2.4 

27.0 

29.2 

80.4 

2a9 
129.4 

8L8 
80.4 

82.9 
8L8 

27.3 
27.0 

33.2 

Bridffer.  ForL  tVvo . . 

212 

Hortbem  Platean : 

^^^^  ^v 

BoiaoCity.  Idabo... 

l&O 

13.4 

23.8 

24.3 

22.7 

23.9 

2a4 

2a8 

2S.8 

2ai 

ia4 

110 

I^wiaton  (•>,  Idabo. . 

14.7 

14.0 

25.2 

2ao 

23.0 

22.7 

2a9 

8L1 

24.8 

212 

la? 

US 

Dayton (•),  Wasb.... 

1&7 

13.0 

2a  1 

30.2 

25.2 

25.4 

84.0 

8&9 

29L2 

2a9 

ia4 

o 

Spokane  Falls, Wash. 

16.4 

12.8 

24.1 

25.6 

23.8 

21.2 

2a8 

2ao 

2L4 

24.1 

lao 

110 

Kortb  Paoifle  Coast: 

Canby,  Fort,  Wasb  . . 

7.4 

7.3 

10.0 

9.5 

9.3 

a4 

9.8 

a8 

ao 

ao 

7.5 

11 

Olympia,  Wasb 

1L2 

1L4 

21.6 

sao 

24.5 

22.6 

2ao 

2a5 

ia4 

8L2 

ILl 

ILO 

Port  Angeles.  Wasb 

»13.6 

ia7 

ia8 

ia3 

las 

17.9 

las 

ia7 

ia3 

148 

140 

Tatoosb      Island, 

Wasb 

6.7 
11.2 

6w8 
11.8 

7.8 
20.6 

a2 

sa8 

7.9 
2a6 

a2 
2a8 

ia5 

25.8 

las 
2a7 

ao 

22.7 

a2 
2ai 

a9 
lao 

7.0 

Portland,  Clreg 

112 

Bosebnrs,  OrM^ 

Middle  PaoiiTo  Coast: 

148 

ia8 

25.8 

27.6 

24.8 

2L8 

2a9 

8a6 

2ai 

2ao 

l&l 

U.6 

Cape  Mendocino,  Cal. 

a7 

8.2 

9.9 

10.2 

ILl 

11.6 

12.6 

11.6 

11.6 

1X4 

lao 

17 

Keeter,Cal 

>2a7 
25.5 

2a8 

21.6 

24.6 
2a6 

25.8 
25.1 

27.1 
2a  7 

24.6 

8a9 

24.9 
27.7 

2ai 
2a8 

17.8 
U.8 

110 

RedBlukCal 

Sacramento,  Cal 

ii'i' 

iai" 

1L7 

ia7 

ia2 

20.2 

19.8 

29.0 

24.0 

2a5 

82.1 

8L9 

2a6 

ia4 

as 

San  Francisco,  Cal . . . 

7.8 

10.0 

1L3 

lai 

ia8 

a7 

10.9 

10.1 

ia4 

ILl 

7.8 

110 

Sontb  Paeiflo  Coast : 

Los  Anfceles,  Cal 

21.2 

2a8 

24.8 

2L7 

2L8 

27.2 

27.2 

2ao 

2a2 

27.1 

lao 

115 

San  DiogaCal 

17.^2 

ia2 

lao 

14.5 

1L8 

12.6 

1L9 

1^0 

ia4 

142 

ia4 

17.4 

Son  Lnis  Obispo,  Cal 
Alaska  Stationa:'^ 



>23.5 

23.1 

2a8 

2a7 

248 

17.8 

lis 

Alexander,  Fort 

12.7 

lao 

14.5 

1L8 

14.5 

las 

1L8 

lai 

1L4 

118 

las 

17.1 

SaintMicbaers,Fort: 

18.  S 

17,9 

ia2 

12.7 

lao 

11.1 

1L8 

las 

7.6 

7.9 

114 

lao 

Sitka 

lao 

7.0 

ai 
lao 

11.1 
10.2 

11.1 
12.8 

las 
lai 

14.8 
1L6 

1L6 
11.5 

12.1 
11.7 

10.5 

ao 

las 
a8 

as 
a4 

117 

Unalaska 

11 

Bebrins's  Island,  Bebr- 

inir  Sea... 

0. 2     lOd  1 

7.6      fiL6  i    7.1  1 

a? 

a7 

7.5 

7.8 

as 

lao 

13 

1 

1 

1 

>  Ko  prior  reoord. 

*  Record  incomplete. 

*  Station  cloMd!^ptomber  15^  1885. 


•  Hoveoord. 

•  Station  oloaed  Beoember  81, 1886. 

•  Station  doted  Norember  |0^  1881 
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APPENDIX  33. 

M»»tkXf  a»d  aa«itaJ  luaa  l«JHp«ratiir«  (i»  degraet  FakreHkeU),  ffoM  report*  niiife  Ig 
90litMara  obwrmrt  0/  the  8ig»al  Seruiet,  Uniitd  State*  Arms,  S°'  '^  y*"'  "■■IIH17  Dt- 
etmier  31,  188G. 


ti  eenenlly  obtalocd  br  dlildlniF  tlieBnm  ofUis  T  a.  m.,  2,  wid  twica 
nttoiub;4i  ths  moalhV,  by  dlTidlDg  tbo ■nm  of  tbs  daily  bj  ths  nn 


AeaoUalcVa 

Alkin.a.C 

AlbaBjr.Orag 

AlliMO.Kaiu 

ABbarMn«liitiL)'i(ui!"! 

AnbraaLHaM 

Anua.*IU 

AnnAtbor.Uloh 

Antaer.FU  

ABtaeTlUe,H.C 

Aibmnd,  Teon  - 

Auhiwn,  Emu 

AtfaeBa.Oa 

Anbara,N.  T 

AultD,  Tann 

Bklnbrid  Be  Iduid,  wii^' .'.'.'.' 

BapdoiLUTOK 

Beloit,  Wl* 

Bird's  NaU,Ta , 

BlnnlBKbam,  Ala 

Bloomlns  Oni>«,  Pa 

BJoo  Hill,  Itui 

Bloe  Lake.  Cat. 

Bsrn^lfloh 

Banker  HUip^  ...IW^V^' 

BarUarMBTTt 

CaiMaCtVT,N«T 

CaitbaSftlla 

CatawiMa,Pa 

CtdarBapM^Iowa 

Cfaambenbon,  Fa 

Chapel  Bill,  SIC 

CharlMtoo.  Ill 

ChaTtaUe.T« 

ClDcionatLOfalo 

Cla*C«Bti«,Eana 

Cletiime.  Tei 

CloralaBd,OUa 

Collue  Cl^,  Ca) 

CoUtoaTine,  III 

Conueptian.  Ho 

CoobweiMk,  H-H. 

Coopanloimi  K.  Y 

CdralikHe 

Craaco.lDwa 

Crate,  Nobr 

CambeTland,  Ud 

Dale  EoMrprUe,  Ta 

DeerileliL  Ilaaa 

Dm  Ifoliwa.  Iowa 


K. 

SO.' 

U.3 

S. 

11 

It 

'il 
S! 

W.0 
4A3 

il 

si 

1; 

39.8 

II 

ll'.l 
tL 

SO.: 

ZO.: 

1 

IB.' 

34.  a 

it 
1 

M.I 

Ml 
44.8 

is 
*'■,' 

13.] 

11 

31: 
uii 

'■'! 

Mi 

1 
•?-,' 

40.1 
47.11 

U.4 

Is 

48.' i 

fl 

35.1 

«b:; 

3&.e 

»7.» 
U3 
M.T 

**■: 

21. 

S3.I 

as:, 

il 

61.4 

4s.a 

43.4 
t8.( 

SO.I 

S2,« 

43!b 

ev.3 

43.8 

SI 

44.: 

48.' 1 

si 

4>.l 
S&l 

B9.I 

syi 

00.1 

u.\ 

SU.I 

4&: 

•0.1 

MS 

<1.1 

H.B 

H.e 

04.3 

Si 

00.0 
04.0 

61.  S 

05.* 

sa.2 
»s.a 

.?', 
& 

07.0' 

II 

M< 
811 
IB.S 
U.8 
M.B 

£1 

M.'. 

et.i 
■7.1 

"■; 

Ml 
H.! 

bo!: 
so!: 

MS 

;4.a 

ii;'. 

71.0 

00.: 

B3.S 
S4.B 
70.6 

il 

Tt.a 

71.0 

70.: 

73. 1 
«3.S 
B3.fi 

78. 1 

a. 

BILi 

;[;' 

00. 

01. 0 

70.4 
U.8 

s: 

711 

£! 

14.  • 

78.: 

S!L' 
Ti: 

B0.1 

BS.! 

84.: 

bb!: 
78.  J 

as. 

80.7 

S! 

78, 

1 

78.3 
78.6 

7b!b 

83.8 
83.1 

t'l 
Bs;i 

1 

Til 

M.O 

n.0 

78.1 

77.1 
70.  B 

rf.'. 

1: 

SO.I 

1 

tit 

08.4 

1; 
bJo 

8^8 
SL! 

B9.1 

1: 
& 

73.1 

70.1 
78.0 
07.1 

14.' 

il 

7B.'s 

83.: 

78.1 
70.1 

esj 

84.4 

1; 
e<!: 

B&S 
67.  B 
00.3 

70.'o 

70.8 
6B.4 

a 

80.0 
54.8 

OS.  6 

1; 

8L1 

U.) 

si 

■2.0 

s. 

It 

U.I 
08.4 

& 

01.3 
71.  B 
00.7 
M.« 
04.8 
18.2 

w: 

03.1 

03!; 

OXB. 
08.1 

58.3 
CI 
58.8 
4*.  8 

s; 

48.0 
34.0 

& 

68. 

«&: 

1' 

4&8 
00.1 

48.0 

68.; 

54.1 
H.8 

S! 
& 
Ki 

60.  S 

B5.0 
61.1 
BLI 

ii 
i 

40.6 
48.2 

47.8 
40.8 

S 

47.8 

& 

44.0 

88. 
49. 
80. 

& 

610 

& 

48. 
80. 

40. 
SB. 

42.3 
40: 

ss! 

43.4 
30 

I'j 

43. « 
28.8 

aa.6 

37.7 

32.4 
87.  S 

TftijT7.0 

P. 

60. 4[  40.8 

„ 

(, 

41.: 

51.1 

58.4 

81.8 

4&0 

4^6 

58.4 

b'i', 

45.4 

54.1 

^'fl 

30  5 

Vo'i 

48.8 

63.4 

fl.?  Al'.i 
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Mmthlg  anil  annual  mean  Umperalare  (in  dtgreet  Fahreithtit),  ^0. — Continned. 


Dor»ot,Tt 

DOTST,  H.J 

DriftoDiFa 

Dudley.  Miuu 

Dybeny.Pa 

EutoD,  Fa 

Kmb»mi»,Wl« 

EmmltlsbDTE,  Ud 

Emporin,  Kui* 

£ol*.Orei: 

FmWItvUIrN.T.... 

Falrbory,  Kcbr 

F*ll  Brook,CmI.-. 

pallKlTer.Uau 

FallBlDEtDn.Pik 

FallBtOB.Md 

I'oranh.Qa. 

Fort'SootC,  Kam 

Fort  Wayne.  Ind 

Fnmkrart.Ky 

FrHikllii.Fs 

FremoDt  ITebr 

Ganllnor,  Ue 

liuirettdiTllle,  Olilo  ■ .  - . 

Oenw>,Nebr 

OtsmplanHIUhPa... 
CmDiICntoaa.U.... 
Great  FalU  Reservoir, 
OreeDBborouxb.  Ala-. 
Gnien SprlDCS,  Ala... 

OuUfonl;  Ind 

(lUttenberc.  lowft 

nBTtford.  Coon 

Hel™tla,W.Va 

Hlnun,  Oblo 

HiuIhd,  HIcli  

Hainba1dC.IoiTa 

Hiuophrey,  N.  T 

Hydeivillo.  Cal 

ludepenileDCe,  Town. . 
IndepeDdeDcOiXana.. 
luilependeDco.  Uo — 
Indlanola,  Iohb 

ItlllK!B,K.X 

Jackunbonaeli,  Obli 
JeffbrunTllla.  Jbd — 

Looonij^  tod 

l.afityotlo,  lud 

LaGraDge.  Ind 

LuuIdr.  Ulcli 

Lawnnce,  Kane 

lead  Hill,  Atk 

Leioaater.  Has> 

LoBoy.N.T 

Liberty  HIH.L«. 

Llmona.  Fla 

LlD00lDton,N.O 

LoniupoTi^  iai 

LaunK>I-> 

Lunonbarc,  Vt 

Mad  lean.  Nrlir 

Madleon,  Wli 

MabanDyFliuio.I>a.. 
MuiBtH),Fla 

Manbaltan  [B).  Kani! 
UanltUqae,  Uloh  .... 

MoDlUirao,  Wli 

UarletUkCal 

MaHDii,Va  

Moraaettfi.  Kebr...., 

Mntloon,  111 

Haud.Xana 

Uaaij.Iad 

MaytiArd,  Iowa.-- 

Mayport,Fla 

"""'—.  Itexioo .... 


-r. 

.S» 

^^.^ 

«? 

MK 

•n.i 

43.8 

M.i 

-?1 

A 

*'>\ 

BU.M 

n.1 

Wfl 

lUttl 

,*;'» 

A 

Sf? 

ti.-i 

m » 

m'i 

(■) 

13.5 

.10.: 

',);• 

411 

lint 

W\ 

47.1 

,',■'. 

B2.' 

W.0 

1 

ai.s 

61.2 

V 

i'\ 

('i" 

70.4 

^'n 

47.  < 

"1;" 

mi 

1^ 

ni'? 

49.  K 

Ml 

lit'i 

Vi" 

SJ.1 

5(1,0 

07,3 

a'. 

9.1, 

7110 

77.  a 

63.B 

n.0 

4?  7 

.*LS 

a*.  4 

43:> 

M,S 

3&. 

K 

Ml  41.0 


43.  M  11. 7l  51.  & 
U.W25.7^  n.s 


43.0  w.S'si'7 

T7.ll  7a.li|  77.0   , 
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Jf«iilUjr  Mid  aawiMl  wuaa  tanperafHre  (in  degreta  F(Arenlieil),  ifc. — Con  tin  nod. 


*,7 

1:1 

CI 
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APPEN  DIX   34- 

and  nintMun  tentperatura  and  annual  range  of  temperalMre  (in  ife- 
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Monthlif  maximum  and  minimum  temperature  and  annual  range 


January. 


Stations. 
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Marqaetto,  Kebr 

Mattoon.111 

Mand,  Kans 

Maazy,Ind 

Maynard,Iowa 

Mayport,  :Fla 

Masatlan,  Mes  

MoDonosh,  Md...>>- ... 

Menand  Station,  N.  Y . . 

Meadon,  Mass 

Merritt's  Island,  Fla . . . 

Milan,  Tenn 

Milledgeyille,Oa 

Milton,  Haas 

Minneapolis,  Minn 

Montioello,  Iowa 

Moorestown,  Mich 

Moorestown,  N.  J 

MottTille,  Mich 

MoontainTille,  K.  Y . . . , 

Mount  Forest,  Canada. . . 

Mount  Ida^  Ark 

Mount  Yemen,  Iowa  — 

Muscatine,  Iowa 

Nayatt'sPoiDtK.1 

NeUlsviU^WU 

Kephi.  Utah 

New  Bedford,  Mass 

Newport,  Yt 

Kewulm,Tex. 

North  Colebrook,Coinn.. 

Northflold.  Minn 

North  Lewisbnrg,  Ohio.. 

Northport,  Mich 

North  Volney.  N.  Y 

Oakland.  Cal 

Orono,Me 

Oroville,Cal 

Oskaloosa,  Iowa 

Ottumwa,Iowa 

PacoletaC 

Palermo.  N.Y 

Paramaribo  (Dutch  Gui- 
ana), S.  A 

Paterson,N.J 

Peoria,  111 

Phimpsbnrg,N.J 

Pierce  City,  Mo 

(PleasantGrore,  Wash  .. 

Point  Pleasant,  La 

(Portsmoiith,'C>hio 

PostHfllYillagcYt... 

Poway,  Cal 

iPraine«dn  Cbien,  Wis  .. 

Princeton,  Cdl ; 

Princeton.  Mass 

•Prinoeton.N.  J 

Proridence,  IB.(I 

Pueblo,  COlo 

Paerto  de  Luna,  N.  Mex. 

Qnakertown,  Pa 

Kaleigh,N.O 

lleadbiffton,N.  J 

'Becei^rlng  Beserroir,  D. 
iC 


Max. 


in 

60 
44 

40 

(•) 
80 
89 
50 
45 
8B 

(») 
05 
42 
45 
58 
48 
30 
81 
70 
60 
62 
57 

0) 
05 
71 
54 
42 
41 
42 
65 
44 
00 
44 

(») 
41 
48 
54 
82 
52 
53 
50 

(») 
55 
87 
40 
84 
40 
00 
53 

(') 
44 

43 
02 
40 

88 
60 
48 
00 
03 
48 
«0 
00 

•<») 
71 

i^ 

00 

40.8 

0) 

00 
•06 
MO 
57 
•60 
04 

•64 


February. 


Min.  Max. 


23 
—10 
—24 

1—25 

(•) 

42 
-20 
-20 
~80 
—24 

(») 
4 
k-24 
-20 
—18 
—20 
—30 

41 

51 

4 

—11 

—  4 

<») 

—  1.51 

21 

—  0 

1-38 

-28 

1-82 

4 
1—24 
zero 
-17 

(') 

—27 

—34 

aero 

k-42 

sero 

1 

k-2l 

(») 
H18 
—40.9 
-10 

—  8 
— U 
-87 
—22 

(») 
—21 
—22 

10 
—13 

00 

4 
—22 

2 
— U 

—  0 
19 

—  4 

•<^ 

80 
•—29 

94 
—10.5 

(») 

-4 
—10 
—12 
lero 

10 

0 


March. 


Min.  Max. 


o 

78 
34 
48 
40 
42 
80 
42 
50 
42 
43 

(') 
50 
48 
53 
64 
43 
30 
70 
79 
40 
40 
42 

(•) 
72 
71 
40 
44 
45 
47 
42 
50 
40 
80 
72 
40 
44 
38 
30 
55 
44 
40 

(I) 
40 
40 
53 
40 
80 
70 
41 

(») 

40 

48 

00.7 

80 

88 
41 
49 
40 
63 
58 
60 
08 
48 

m 

VI 
72 
86 

f(») 
52.5 
04 
•00 
45 

(») 
48 


o 

20 
-20 
-22 
—22 
-12 

37 
-26 
—18 
—28 
-24 

(») 

—  8 

—  6 
—14 

—  0 
—20 
—29 

88 
54 

—  3 
—10 

—  4 

(•) 
5 

13 

—  3 

—30 

-20 

-32 

—  2 
—83 

—  7 
—21 

6 
—28 
—30 

3 
—37 
10 

0.5 
—40 

(') 
—11 
—81 
-17 
—22 

—  7 
41 

—17 

—20 
—23 

8.9 
Ml 

66 

—  4 
—22 

—  1 

—  8 
10 
20 

—  6 
'-26 

82 
-22 
83 

<(») 

1 

—3 

10 


81 
48 
60 
51 
55 
02 
00 
05 
50 
48 

(') 
05 

CO 
70 

78 

(•) 
50 
85 
82 
89 
45 
54 

(») 

70 

75 

55 

49 

02 

45 

03 

50 

53.7 

37 

78 

02 

01 

08 

41 

70 

54 

48 

80 

52 

50 

00 

5i 

50 

70 

49 

80 

GO 

02 

61 

48 

89 

(»» 
64 
60 
70 
75 
78 
74 
55 
«7 
52 
85 
49 
58 
59 
73 
74 
62 
(') 
(•) 


56    3    05 
*  Nb«eoord. 


Min. 


Max. 


32 
-24 

7 

-5 

2 

48 

-10 

12 

-29 

-11 

(») 
13 
13 
8 
21 

(') 

-10 

40 

55 

7 

—  0 
4 

(») 

5 
24 

5 

—  7 

—  7 
1—32 

0.1 

—10 

-4 

1—18 

22 

—  4 
3 
2 

1-20 

17 

2 

—30 
85 

—  0 
—12 

—  2 
18 

—  9 
43 

—21 

40 

2 

10 

29 

1—19 

68 

(') 
10 

2 
17 
18 
30 

7 

}— 20 

87 

-5.9 

40 

-4 

4 

2 
20 
25 

2 
0) 
(») 

.10 


April. 


May. 


o 

85 
80 
73 
74 

88 
72 
74 
05 
Oi 
(•) 

8:t 

77 
70 
81 
78 
07 
88 
84 
91 

m 

7G 

(') 
82 
80 
79 
70 
74 
78 
85 
80 
80 
70 
80 
79 
77 
82 
65 
07 
74 
80 
78 
80 
75 
80 
74 
87 
78 
70 
84 
73 
80 
70 
84 

01 

79 

(>) 

84 
77 
88 
92 
80 
88 
60 
84 
79 
85 
8.) 
79 
^8 
Si 
90 
02 


Min. 


Max. 


49 

8 
21 
21 
20 
50 
22 
20 

0 
18 

(') 
29 
44 
29 
30 
20 
18 
58 
57 
28 
20 
30 

(•) 
35 
32 
30 
19 
21 

2 
27 
23 
24 

7 

32 
22 
21 
31 

8 
30 
27 
14 
CO 
18 
10 
20 
20 
19 
42 
20 
42 
26 
29 
41 
10 

07 
29 
80 

82 
18 
40 
20 
10 
46 

-23  1 
31 
21 
20 
23 
82 
41 
24 
8« 

81 


o 

90 
82 
81 
81 
87 
87 
90 
90 
78 
82 

(») 
81 
82 
80 
89 
FI 
80 
88 
88 
82 
8i 
70 

(') 
89 
90 
80 
80 
85 

a5 

(•) 
84 
80 
60 
84 
00 
85 
82 
87 
83 
80 
84 
79 
82 
84 
85 
80 
84 
80 
70 
90 
85 
80 
75 
80 

89 

(») 
89 
84 
87 
87 
80 
01 
84 
80 
84 
101 
79 
84 
85 
00 
86 
80 
80 
190 

<87 


Min. 


53 
28 
30 
27 
40 
GO 
25 
32 
24 
18 

(') 
35 
45 
35 
33 
30 
30 
04 
00 
57 
38 
37 

(•) 
.18 
44 
30 
28 
25 
18 

(') 
38 
31 
30 
36 
34 
20 
40 
10 
30 
82 
28 
59 
22 
25 
83 
20 
29 
49 
28 
52 
33 
33 
63 
39 

70 

(») 
37 

33 
84 
32 
65 
40 
29 
52 
80 
44 
21 
37 
28 
87 
41 
31 
60 
44 

46 


June. 


Max. 


03 
85 
85 

(») 
02 
04 

88 
08 
80 
82 

(') 
80 
04 
00 
101 
87 
84 
05 
92 
80 
85 
87 
02 
95 
94 
91 
87 
90 

(») 
00 
80 
01 
82 
01 
92 
91 
90 
88 
88 
85 
88 
85 
83 
80 
92 

(') 
87 

71 
80 
90 
84 
91 
84 
84 

88 
88 
95 
90 
03 
80 
93 
03 
80 
00 
03 
05 
84 
05 
88 
02 
08 
89 
04 
08 

03 


Min.) 


C4 
42 
48 

('» 
53 
6i 

51 
.12 
30 

(«> 
55 
50 
47 
54 
40 
38 
74 
GO 
53 
47 
46 
71 
69 
00 
47 
41 
80 

^ 

40 
41 
39 
66 
53 
41 
68 
27 
35 
46 
42 
78 
45 
35 
44 

(») 
45 
53 
80 
67 
47 
50 
65 
42 

70 
54 
48 
46 
55 
40 
67 
40 
87 
55 
45 
44 
41 
40 
44 
54 
61 
43 
65 
60 

58 
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«f  Umperalure  (in  dtgreea  FaJirmKeit),  fo- — Continaed. 


July. 

Aosott. 

'— 

Ku 

Mln. 

U*i. 

Hin. 

Uu. 

Uin. 

IB 

a« 

03 

m 
m 

02 

W 

o; 

w 

lOU 

s 

BD 

«e 
(■) 

B3 
M 

as 

88 

M 

)') 

mi 

SB 
03 

100 

1 

H 

se 
«e 

01 
9S 

im 

90 
M 

M 
BS 

M 
M 

103 

•8 

00 
70 

eo 
*o 

Wl 
73 

01 

40 

07 

Si 

CI 

63 
M 

00 

07.1 

70 

1 

K 
00 
00 

M 

IS 

OS 
03 

1. 

e3 

H7 
OS 

111 

M 

no 

10* 
WJ 

(■) 

00 

M 

OS 

OS 
8« 
M 

M 

as 

SI 

103 

«0 
00 

t« 

so 
00 

80 
103 

100 
84 
00 

Si 

BS 

SB 

m 

so 

40 

77 

37 

09 

■0 
4» 

03 
OS 

si 
i 

St 

31 

M 

40 

44 

02 

ss 

flo 

!■ 

et 

03 

M 

SO 
107 

87 
CI 

80 
BO 
HO 

M 
84 

13 

CI 

C) 

i 

83 
8.1 
St 

SO 
80 

07 

8 

03 

Si 

80 
BD 
83 
83 

«3 

100 

78 
83 

1 

80 

00 
35 

74 

20 

i 

43 
Sll 

i;> 

1 
i 

00 

24 

(') 

M 

00 
38 

1 

40 
31 

1 

si 

38 
48 

I 

«0 

w 

n 

^ 

ui 

1 

CI 

01 

-13 

35 

S3 

i. 

SO 

40 

28 

"  "oi 

00 

» 

i» 

(') 

72 

u 

-4 

m 

B8 

23 

» 

10 

40 

u 

3i  ■ 

80 

80 

37 

...„,, 

tK 

GO 

30 

<8 

81 

D4 

8 

118 

SO 

00 

33 

01 

m 

n 

(') 

i'i 

CI 

H 

67 

('1 

Cl 

CI 
00 

—'i^- 

M 

07 

17 

m 

K 

u 

88 

80 

33 

OS 

17 

""ni 

C 

C) 

73 

0 

18 

10 

M 

s 

J5 

48 

U3 

17 

48 

-11 

128 

C) 

I 

8 

'S. 

'? 

0 

it 

"m" 

20 

5B 

t07 

31 

70 

15 

-IB 

....... 

M 

Vl 

J'J 

<^ 

jj 

30 

i 

''i 

■"■88.'6 

n 

03 

24 

33 

70 

50 

-3 

"iim" 

!3 

-M 

133.fi 

or' 

3l' 

OS 

67 

il 

<^ 

73 

43 

0* 

SI 

23 

M 

so 

3 

10« 

37 

S! 

08 

•& 

1 

■■■*Tii 

15 

s 

HO 

73 

04 
C) 

C) 

B3 

oa 

28 

80 

08 

M 

U 

-3 

M 

(') 

M 

IB 

«s 

'"iii" 

68 

M 

55 

~t 

10) 

3S 

w 

28 

08 

« 

101 

GO 

-0 

M 

-14 

83 

85 

IS 

"Ti" 

(') 

GO 

C) 

OO 

-6 
» 

117 

37 

83 

18 

"iii"" 

70 

M 

M 

10 

i 

a 

20 

-S 

as 

10 

■"iii" 

30 

48 

20 

73 

20 

<■) 

30 

28 

03 

14 

37 

m 

X 

03 

H 

« 
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Monthly  maximum  and  minimum  temperature  and  animal 

range 

Jannary. 

Pebmary. 

March. 

ApriL 

May. 

Jnne. 

StotUms. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Mia. 

BiohardtoD,  Dftk 

Rinhmond.  ICv  .......... 

o 

87 
67.1 
40 
65 
44 
46 
48 
48 
63 
00 
52 
70 
46 
62 
63.3 
67 
48 
68 
60 

(•) 
60 
62 
49 
62 
72 
67 
55 
60 
48 
60 
40 
87 
60 
45 
41 
62 
71 
58 
60 
49 
40 
45 
65 
35 
64 
62 
46 
62 
67 
65 
48 

(') 

48 

43 

36 

47.6 

65 

72 

51 

52 

60 

62 

64 

64 

(') 
35 
60 
66 
66 
48 
60 
62 
54 
62 

(') 
65 
61 

(') 
66 

o 

-36 
—6 
—26.4 

9 
-28 
-84 
—12 
—14 

31 

10 
—21 

80 
—31 

80 

—18.0 

8 

2.6 

—6 

0) 
—8 

zero 

—10 

—9 

20 

14 

-22 

sero 

—18 

6 

—18 

-25 

-14 

—27 

—26 

20 

20 

—3 

-24 

—17 

—12 

—16 

—14 

—25 

16 

5 

-33 

—10 

5 

aero 

—21.2 

(') 
4 
—16 
-36 
-29.4 
—33 

15 
—10 
—12 

—  8 
1 

—13 
—10 

—  2 

—  8 
—10 
—32 

—  1 
-29 

—  4 

—  9 

(•) 
3 

11 

o 

40 
62 
40 
62 
42 
44 
80 
46 
72 
48 
45 
75 
46 
73 
60 
52 
62 
44 
45 
44 
43 
44 
52 
64 
64 
62 
62 
58 
40 
62 
58 
89 
67 
42 
42 
55 

(•) 

62 

60 

51 

85 

47 

63 

44 

42 

60.7 

69 

69 

64 

44 

60 

(«) 
60 
47 
44 
61 
62 
62 
64 
44 
63 
52 
62 
64 

(') 

40 

42 

45 

88 

46 

48 

41.4 

89 

62 

(•) 
65 
65 

(') 
62 

o 

—23 

—6 

—24 

4 

-26 

—26 

—12 

—15 

83 

6 

—6 

32 

—34 

80 

0.6 

—2 

—3 

—6 
-24 

—8 

—2 

—14 

-13 

16 

8 

-12 

aero 
—16 

—2 
—14 
—24 
—10 
-27 
—27 
81 

(') 
1 
—24 
—10 
—22 
—18.5 
—18 
—26 

-'I 

—24 

—  9 

1 

—  2 
—15 

(>) 

—  8 
-80 
-29 
—24 
-88 

10 

—  6 
-22 

—  2 

—  8 
—18 
—16 

(») 
—28 

—  1 
—12 
—10 
—32 

—  3 
—38 

—  3 
—14 

(•) 

—  4.5 
—10 

(') 
—18 

o 

48 
71 
66 
72 
54 
67 
51 
53 
80 
05 
74 
82 
01 
80 
74 
64 
68 
68 
67 
65 
68 
62 
64 
76 
67 
60 
82 
70 
44 
72 
68 
61 
77 
45 
64 
68 
79 
67 
66 
62 
49 
.M 
77 
46 
57 
71 
64 
75 
61 

0) 
60 

(») 
69 
66 

47 
66 
70 
70 
80 
62 
60 
62 
60 
72 

63 
57 
48 
63 
67 
52 
61 
72 

(») 
65 
77 
63 
68 

o 

—6 
10 

14 

-2 

Koro 

—16 

—7 

87 

13 

10 

36 

—3 

82 

17 

13 

xero 

6 

2 

-2 

aero 

8 

—I 

11 

26 

20 

14 

88 

-18 

8 

aero 

8 

12 

—18 

—1 

82 

84 

4 

13 

10 

—11 

—  4 
14 

—24 

—  8 
9 

aero 
8 
7 

<y 

6 
—16 
—17 

—  7 
—24 

10 

18 
—12 
aero 
4 
-0.6 

16 

(') 

-11 

1 

—  8 
—14 

—  4 
6 

—27 

1 

16 

0) 
10 
14 

—  1 
—11 

o 

70 

83 

74 

88 

74 

77 

79 

72 

87 

88 

85 

82 

78 

88 

80 

82 

85 

87 

90 

78 

87 

86 

78 

81 

85 

87 

83 

76 

80 

88 

80 

76 

78 

80 

75 

76 

83 

84 

76 

78 

81.4 

81 

78 

78 

85 

86 

76 

85 

84 

76 

75 

^ 

84 
76 
82 
79 
87 
85 
81 
85 
85 
82 
77 
79 
71 
78 
89 
81 
80 
84 
86 
78 
74 
84 
79 
78 
80 
79 

o 

26 

29 

23 

84 

25 

25 

16 

22 

85 

83 

28 

41 

26 

32.8 

85 

29 

28 

31 

24 

21 

25 

26 

25 

80 

84 

29 

28 

44 

14 

23 

28 

IW 

80 

19 

25 

85 

45 

27 

25 

31 

12 

28 

82 

It 

20 

23 

17 

80 

27 

26 

27 

25 

20 

12 

12 

20 

84 

20 

18 

25 

26 

22 

28 

26 

21 

24 

31.2 

20 

19 

27 

15 

25 

80 

24 

27 

81 

28 

81 

o 

80 
83 
85 
90 
79 
82 
80 
81 
100 
W 
90 
76 
84 
90 
86 
82 
88 
86 
80 
82 
86 
88 
85 
83 
88 
86 
84 
81 
82 
88 
99 
84 
86 
81 
93 
70 
88 
88 
85 
83 
85 
85 
88 
83 
88 
84 
85 
87 
85 
84 
82 
02.6 
87 
86 
84 
83 
91 
86 
88 
85 
89 
84 
88 
88 
82 
82 
80 
89 
80 
02 
81 
86 
77 
87 
80 
81 
87 
08 
86 

o 

20 
38 
29 
61 
81 
29 
80.4 
85 
45 
44 
41 
60 
83 
87 
83 
83 
82 
89 
30 
20 
28 
40 
32 
40 
48 
44 
83 
40 
26 
38 
84 
27 
86 
24 
81 
43 
68 
82 
99 
43 
28 
88 
89 
20 
25 
83 
25 
86 
41 
86 
87 
42 
48 
25 
28 
21 
8 
48 
82 
80 
25 
84 
38 
38 
26 
86 
82 
81 
27 
19 
88 
21 
86 
88 
83 
88 
84 
83 
88 

o 

83 
89 
88 
100 
85 

(•) 
82 
90 
92 

•95 
88 
13 
tlO 
84 
94 
85 
96 
91 
96 
89.8 
U3 
92 
89 

(') 
93 
92 
97 
92 
80 
97 
94 
85 
88 
87 
87 
76 

(») 
91 
90 

87 
86 
90 
98 

•8 
90 

(') 
90 
93 
97 
88 
88 
95 

(•) 
98 
87 
90 
04 
00 
95 
85 
06 
93 
88 
94 
100 
86 
85 
91 
88 
98 
98 
08 
84 
91 
86 
87 
90 
88 
92 

o 

40 
60 

RUey,  HI 

42 

Rook  Creok  Brid  go,  D.  C 
Rockford.111 

63 
45 

Roand  Grovo,  Iowa 

Rowe.MaaB 

^ 

Raffsles.  Ohio 

45 

Saoramento,  Cal 

SaleiD.li.  J 

49 

•0 

SoliiULKanfl 

56 

Salinas  City.  Cal 

SaDdwich,Ill 

San  Rafael.  Cal 

61 
48 
8&8 

nhlrlook.  Kans 

66 

Soowville.  Va 

SO 

86 

Somerville,  N.J 

South  Bethlehem,  Pa. . . . 

Soath  ETanBton,  111 

SoathiuKton.  Conn 

Soatb  Orance.  N.  J 

Snioeland. Ind  .......... 

50 

41 

88.4 

60 

66 

41 

Sprinirfield.  Mo 

(•) 

Stateuurff,  8.  i) 

S6 

StatesTilTcN.C V. 

Sterling,Kan8 

Stookbam,  Nebr 

Strafford,  Yt 

80 
58 
84 

48 

Snmnilt,  Va  ..T..r...... 

48 

Anntnao'.  Tnd 

48 

SoMOS,  wis • 

4t 

Swanwiok.111 

Swarts  Creek,Mioh 

Svcamore.  Ill 

63 
88 
48 

Tacoma.  wanh..... 

47 

Tallahaasee,  Fla 

(•) 

Taonton, Haas 

41 

Teenmseh,  Xebr 

Torre  Haate,  Ind 

Tbomyille,  Mioh 

Tiffin,  Ohio 

50 
48 
48 
48 

Topeka,  Kane 

Trarome  City,  Mioh. . . . 
Trov,  Pa-.... 

58 
88 

87 

Variety  Milla,  Va 

Vermillion.  Dak 

Vevay,  Ind  t  r 

40 
58 

Vinefand.  N.  J 

51 

Volantown,  Conn 

Wabaah,  Ind 

68 

43 

Washington  City 

Washington,  Pa 

WatervflkLHe 

Wansau.  wis 

(») 
(•) 
42 
8S 

Waoseon.  Ohio 

88 

Webster.  Dak 

28 

Weldon.  K.  C 

88 

Wellington,  Kans 

Wellsborongh,  Pa 

Westborongh,  Mass 

West  Chester,  Pa 

Westenrille,  Ohio 

West  LeaTonworth,  Kans 
Westmoreland,  Kans. . . . 

West  Union,  Iowa 

Wbite  Plains,  N.Y 

Wilkosbarre,Pa 

Williamstown,  Mass.... 

WUtonCentr^  HI 

Woodstock,  Md 

Woodstock.  Vt 

68 

88 
40 
48 
43 
88 
48 
40 
65 
40 
40 
88 
48 
88 

Worcester,  Mass 

Wysox,  Pa 

48 
69 
43 

WythcTiUe.  Va 

48 

Tatee  Centre,  Kani 

TeUow  BvHiigs,  Ohio. . . . 
Tntan,  Nebr 

88 

47 
88 

>No  record. 
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of  temperature  {in  degrees  Fahrenheit),  fo, — Continued. 


July. 


Min. 


Angaat. 


Mftz. 


Min. 


September. 


Min. 


October. 


Max. 


Min. 


November. 


Max. 


Min. 


December. 


Max. 


Min. 


range. 


OS 

(•) 

92 

101 

01 

04 

HO 

04 

07 

10) 

88 

70 

07 

04 

00 

<») 

104 

06 

103 
07 
05 
00 
00 
01 
9B 
03 
00 

]00 
88 

100 
00 

100 

(•) 
02 
9* 
86 
92 
M 

103 
04 
04 
05 

100 
02 
06 

(«) 
09 
100 
100 
82 
05 
06 

(•) 

0} 

90 

08 

00 
100 
102 

06 

06 

08 

G5 

00 

(•) 

05 

88 

07 

87 
103 

08 

03 

87 
100 

01 

00 


08 
100 


40 

(•) 
48 
01 
55 
50 
48 
52 
40 
05 

oa 

51 
02 
41 
02 

<») 
44 
01 
46 

4a 

53 
56 

4r 

50 
50 
60 
60 
70 
52 
50 
50 
51 

0) 
44 
53 
51 
74 
50 
58 
54 
55 
53 
61 
44 
40 

50 
58 
62 
58 
57 
(') 
(') 
43 
40 
46 
62 
64 
54 
45 
63 


61 

<») 
52 
50 
42 
43 
30 
50 


53 
60 
52 
4:< 
50 
M 
60 


o 

o 

o 

o 

o 

o 

o 

o 

o 

04 

42 

97 

84 

79 

22 

60 

10 

60 

04 

48 

80 

80 

75 

29 

71 

26 

00 

84 

45.7 

80 

80 

09 

24 

60 

23 

42 

07 

60 

02 

61 

78 

39 

74 

31 

04 

84 

48 

79 

41 

70 

25 

60 

19 

43 

80 

50 

(•) 

(») 

« 

(•) 

(') 

(•) 

(') 

84 

40 

77 

84 

20 

02 

13 

(') 

88 

48 

80 

40 

(') 

(•) 

00 

14 

51 

102 

50 

93 

43 

00 

87 

74 

80 

07 

94 

60 

« 

(») 

(') 

(•) 

(') 

(') 

(») 

84 

07 

68 

71 

39 

63 

81.2 

63 

76 

62 

95 

40 

72 

88.3 

72 

80 

74 

87 

50 

83 

48 

74 

29 

00 

20 

46 

(') 

(«) 

97 

41 

04 

84 

78 

14 

73 

(») 

(») 

^ 

(») 

82 

29 

78 

19 

71 

88 

40 

48 

70 

28 

70 

22 

02 

04 

44 

88 

30 

76 

82 

08 

20 

07 

91 

54 

86 

42 

75 

83 

08 

24 

54 

04. 

40 

89 

40 

82 

80 

71 

10 

(') 

(») 

(') 

85 

88 

70 

29 

65 

20 

40 

(') 

(•) 

83 

88 

73 

27 

70 

11 

67 

88 

64 

85 

44 

70 

84 

70 

80 

00 

04 

40 

83 

87 

73 

29 

68 

19 

64 

02 

63 

83 

47 

80 

25 

79 

22 

02 

93 

04 

88 

62 

77 

40 

70 

81 

00 

93 

65 

90 

44 

73 

83 

71 

81 

62 

97 

64 

89 

60 

85 

29 

70 

22 

05 

90 

04 

92 

58 

84 

42 

72 

88 

08 

80 

42 

78 

80 

70 

24 

60 

8 

60 

99 

40 

95 

85 

79 

80 

73 

24 

62 

94 

48 

84 

80 

70 

28 

07 

20 

61 

(») 

(•> 

(») 

<1> 

(») 

(») 

(•) 

(») 

<») 

90 

68 

(») 

(•) 

« 

(') 

(«) 

(») 

(') 

(') 

0) 

82 

80 

13 

08 

23 

60 

80 

47 

80 

85 

72 

25 

02 

21 

42 

84 

62 

75 

40 

04 

80 

60 

84 

60 

92 

78 

88 

03 

83 

40 

77 

80 

72 

90 

48 

87 

84 

76 

29 

71 

19 

01 

00 

62 

92 

44 

82 

25 

72 

10 

50 

90 

62 

80 

42 

ri 

84 

07 

28 

68 

80 

44 

85 

41 

70 

^   24 

08 

28 

49 

94 

60 

84 

41 

78 

'   80 

09 

23 

54 

99 

67 

94 

61 

88 

20 

78 

19 

71 

87 

48 

85 

80 

75 

18 

55 

23 

43 

94 

30 

83 

S3 

80 

27 

05 

6 

49 

(') 

(») 

i\ 

^ 

73 

28 

09 

19 

60 

95 

80 

84 

28 

72 

13 

66 

90 

61 

85 

43 

78 

82 

71 

25 

02 

93 

68 

08 

64 

« 

(») 

(») 

(') 

(') 

90 

60 

84 

80 

80 

70 

14 

60 

<!{ 

<!> 

(«) 

v; 

(») 

(») 

(») 

(') 

(•) 

(*) 

(>) 

90 

77 

87 

70 

28 

0) 

<l> 

(») 

(') 

(') 

75 

28 

08 

10 

(») 

(') 

(») 

87 

80 

84 

25 

01 

15 

60 

80 

80 

86 

28 

73 

13 

40 

8 

48 

91 

40 

87 

81 

78 

14 

00 

16 

64 

99 

44 

98 

27  • 

83 

21 

52 

10 

60 

98 

68 

03 

U 

78 

37 

80 

20 

68 

101 

49 

98 

40 

81 

25 

78 

20 

60 

90 

40 

84 

88 

78 

28 

70 

22 

48 

90 

40 

86 

84 

78 

28 

72 

12 

64 

80 

47 

84 

42 

76 

83 

08 

20 

69 

00 

40 

80 

30 

74 

23 

08 

•  21 

68 

07 

63 

86 

49 

79 

81 

70 

26 

67 

101 

47 

05 

45 

87 

24 

70 

20 

68 

86 

45 

83 

89 

78 

20 

60 

17 

40 

84 

54 

78 

88 

72 

33 

08 

20 

65 

03 

41 

80 

88 

83 

80 

72 

12 

60 

88 

34 

70 

87 

72 

20 

67 

10 

69 

90 

42 

00 

85 

(») 

0) 

0) 

^ 

(') 

01 

45 

84 

37 

72 

80 

78 

60 

87.  C 

34 

82 

82 

75 

22 

02 

—10 

0) 
58 

82 

45 

77 

38 

70 

30 

05 

12 

04 

53 

38 

48 

.  78 

28 

74 

21 

50 

88 

48.  C 

82 

40 

'  77 

28 

60 

13 

60 

87 

40 

K2 

35 

70 

31 

08 

24 

65 

02 

52 

84 

49 

82 

20 

79 

20 

60 

02 

45 

88 

37 

74 

21.1 

3   09 

23 

66 

(») 

(') 

(•) 

(») 

80 

31 

68 

20 

60 

—10 

6 

—12 

16 

—10 

(') 

(') 

—2 

34 

(') 
14 
82 
—14 
81 

8 
22 

7 
10 

(») 

—18 

6 

14 

—8 

sero 

24 

24 

-6 

20 

soro 

9 

—2 

(») 

(») 

—10 

28 

20 

9 

—  3 
2 

—  2 

—  2 

—  3 
2 

—  1 
11.4 

—14 
7 

0) 

4 

(») 

(') 

<») 

2 

-22 

—  7 
—12 

22 

—  9 

—  2 
9 
9 
1 
0 

—  4 
—10 

7 
5 
5 

(») 
0 

(') 
7 

—  2 
zero 

14 

—  2 

—  0.4 

—  8 


37  SIG 


•No  record. 


o 
133 


iia4 

07 
110 


100 
71 


111 
06 
113 


100 
98 


08 
115 


77 
85 
121 
100 
106 
102 
114 


121 
60 


97 
120 
111 
110 
113.5 
118 
118 
114 


132 
110 


126 
127.4 
137 
OU 
112 
118 
104 
101 
113 
115 


127 

90 

100 

103 


101 


91 
114 


94.5 
100 
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APPEN  DIX   35. 


Monthly  maximum  and  minimnm  temperatures  and  annual  range  0/ temperature  (in 

[From  scir-n^istcr 


StatioDB. 


jADOAry. 


Febrnary. 


Max. 


Abzaham  Lincoln,  Fort, 
Dak 

Aloatras  Island,  Gal .... 

Anfrel  Island,  Cal 

Asalnaboine,  Fort.Hont 

Barranoas,  Fort,  Fla  — 

Benioia  Barracks,  Cal. . . 

Bid welL  Fort.  Cal 

Brady,  Fort,  Mich 

Bridf^r,  Fort^Wyo 

Brown,  Fort,  Tex 

Baford,  Fort,  Dak 

Colombus,  Fort.  N.  Y.  U . 

Concho,  Fort,  Tex 

David's  Island,  N.  Y. . . . 

Ellis,  Fort.  Mont 

Fred  Steele,  Fort,  Wyo . . 

Gaston,  Fort.  Cal 

Hamilton.  Fort  N.  Y  . . . 

Keygh,  Fort,  Mont 

Klamath,  Fort,  Oro); 

Lewis,  Fort,  Colo 

Lvon,  Fort,  Colo 

Madison  Barracks,  N.  Y 

Mason,  Fort,  Cal 

MoDermit,  Fort,  Ner... 

McDowell.  Fort,  Ariz... 

McHenry,  Fort.  Md 

Meade,  Fort,  Dak 

Mojave,  Fort,  Ariz 

Monroe,  Fort.  Va 

Monnt  Yemon,  Bar* 
racks,  Ala 

Niajrara,  Fort,  N.  Y 

Pembina,  Fort,  Dak 

Plattsbarz  Barracks, 
N.Y.... 

Preble.  Fort,  Mo 

Presidio  of  San  Fran- 
cisco, Cal 

Bandall,  Fort,  Dak 

Bono,  Fort,  Ind.  T 

Bobinson,  Fort,  Nobr  . . . 

Saint  An  Justine,  Fla.... 

Shaw,  Fort,  Mont 

Sisseton,  Fort,  Dak 

SnellinK,  Fort,  Minn 

Snlly,  Fort,  Dak 

Totten,  Fort.  Dak 

Townsond,  Fort,  Wash  . 

Union,  Fort,  N.  Mex .... 

West  Point,  N.  Y 

WingatA.  Fort.  K.  Mox  . 

Yates,  Fort,  Dak 


38 
58 
60 
45 
80 
57 
57 
96 
50 
80 
46 
61 
74 
63 
48 
47 
70 
58 
41 
47 
50 
65 
52 
64 
40 
77 
62 

(') 
73 
67 

76 
5i 
39 

52 
49 

67 

52 

62 

55 

79 

48 

40- 

42 

56 

35 

62 

65 

60 

49 

45 


Min. 


Max. 


Min. 


0 

0 

—42 

42 

40 

00 

42 

82 

—45 

51 

20 

75 

38 

60 

2 

00 

—41 

41 

—14 

60 

29 

84 

—50 

44 

5 

44 

—  2 

79 

5 

52 

—25 

55 

-21 

47 

28 

70 

3 

48 

—50 

50 

4 

72 

-14 

64 

—24 

m 

—30 

40 

43 

67 

8 

54 

16 

81 

8 

45 

(») 

05 

30 

81 

16 

62 

16 

81 

—  8 

40 

—46 

40 

—17 

35 

—10 

39 

37 
00 

73 

Kit 

37 

73 

—33 

56 

—  5 

70 

—25 

55 

35 

77 

—29 

60 

—37 

41 

—43 

42 

—34 

67 

—40 

37 

26 

62 

—24 

63 

—10 

(') 

—  « 

(•) 

-34 

40 

—36 
45 
44 

—24 
23 
41 
21 

—39 

5 

36 

—32 

Zero. 
15 

—  3 
—20 
—14 

33 

—  2 
—28 

8 
Zero. 

—  6 
—21 

47 
19 
20 
1 
-19 
33 
10 

15 
—12 
—34 

-27 
—16 

30 
—26 
Zero. 
—24 

34 
— » 
—36 
—31 
—26 
—35 

38 

—  6 
(•) 
(') 

-32 


March. 


49 
76 
91 
70 
79 
76 
75 
39 
60 
85 
60 
66 
83 
63 
64 
62 
82 
65 
64 
69 
54 
75 
46 
75 
70 
88 
64 
64 
86 
60 

80 
48 
41 

46 
49 

78 
68 
81 
00 
82 
71 
40 
60 
67 
30 
66 
60 
63 

(') 
66 


Min. 


—16 
43 
48 

9 
31 
47 
20 
—27 
10 
47 

1 

7 
80 

6 
10 

—  5 
82 

5 
2 
17 
13 
17 
—21 
40 
24 
86 
10 

—  1 
36 
18 


April 


Max. 


Mix. 


74 
74 
86 
80 
87 
82 
75 
70 
02 
87 

(») 
70 
93 
79 
72 
72 
89 
78 
80 
76 
68 
84 
77 
76 
80 
98 
78 
78 
97 
76 


16 
36 
46 
11 
41 
46 
31 
—  5 
20 
67 

(') 
27 
42 
21 
18 
10 
35 
22 
21 
13 
16 
24 
16 
60 
20 
81 
80 
35 
66 
33 


May. 


Max. 


25 

01 

34 

—  3 

78 

18 

—23 

68 

—12 

—22 

82 

14 

7 

00 

28 

43 

78 

39 

Zero. 

81 

18 

20 

88 

33 

Zero. 

77 

22 

34 

87 

47 

9 

77 

17 

—16 

60 

11 

—  7 

74 

16 

8 

81 

23 

—20 

74 

6 

89 

73 

40 

7 

76 

24 

—  5 

0) 

(•) 

(>) 

(0 

(•) 

—10 

76 

20 

84 
72 
81 
87 
01 
92 

(') 
84 
76 
94 

(») 
83 
03 
82 
83 
79 
98 
83 
88 
85 
77 
96 
83 
70 
88 

no 

80 

82 

107 

8J 

01 

78 
84 

81 
72 

78 
90 
87 
86 
88 
86 
81 
86 
80 
86 
79 
83 

(') 
84 
80 


Min. 


22 
47 
48 
11 
48 
63 

(•) 
20 
22 
63 

(') 
30 

45 
37 
18 
28 
38 
36 
17 
10 
31 
33 
29 
61 
27 
46 
42 
20 

(») 
46 

46 
29 
22 

28 
36 

43 
25 
37 
18 
63 
22 
20 
25 
27 
20 
28 
82 

(') 
32 
24 


Jane. 


Max. 


90 
67 
88 
93 
09 
82 

(') 
81 
W 
03 

(•) 
91 

107 
00 
01 
87 
91 
92 
97 
85 
79 
97 
80 
81 
91 

108 
91 
84 

108 
02 

08 
8S 
80 

80 
81 

67 
98 
93 
80 
94 
91 
85 
87 
95 
88 
7i« 
87 
92 
88 
93 


Min. 


46 
48 
51 
33 
65 
53 

(') 
33 
20 
70 

(•) 
52 
6^ 
65 
32 
29 
40 
60 
35 
27 
20 
46 
SO 
51 
81 
&3 
55 
37 
71 
57 

50 
44 
34 

42 
60 

44 

38 
60 
3S 
60 
33 
32 
33 

**; 
35 

44 

37 
45 

41 
33 


'  Ho  record. 
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APPENDIX   35. 

degrees  Fahrenheit)  at  military-post  hospitals  for  the  year  ending  December  21, 1685. 
ing  thermometers.] 


July. 

Attest. 

September. 

October.  ^ 

Norember. 

December. 

• 

Annnid 

range. 

Max. 

Win. 

Max. 

MiD. 

Max. 

Mln. 

Max. 

Min. 

Max. 

Min. 

M^T- 

Min. 

*F 

0 

a 

0 

0 

0 

0 

0 

0 

0 

0 

0 

e 

e 

100 

50 

90 

38 

100 

30 

84 

13 

65 

8 

67 

—11 

142 

70 

48 

70 

49. 

78 

50 

69 

50 

00 

49 

00 

44 

42 

03 

49 

84 

50 

96 

52 

86 

51 

73 

42 

70 

43 

64 

08 

37 

90 

37 

96 

29 

85 

14 

72 

11 

07 

—18 

144 

.") 

(•) 

(') 

(•) 

(') 

(') 

(') 

(') 

(') 

(') 

(•) 

0) 

01 

57 

98 

5:1 

92 

55 

92 

53 

75 

45 

03 

43 

00 

02 

GO 

94 

53 

88 

33 

86 

27 

74 

20 

00 

16 

88 

41 

H2 

42 

8:{ 

31 

67 

12 

53 

20 

42 

—16 

£29 

90 

3t 

92 

36 

80 

29 

74 

16 

RQ 

—  0 

55 

—  3 

100 

OG 

71 

06 

70 

94 

68 

93 

55 

88 

40 

(») 

(•) 

(') 

<») 

91 

38 

98 

30 
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45 
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89 
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82 
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03 
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51 
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72 

17 
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64 
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51 
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43 
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04 

47 
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46 

92 

35 

86 

26 

06 

18 

60 

6 

97 
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70 

116 

07 

111 

52 

104 

30 

94 

34 

83 

20 

100 

07 

60 

91 

52 

84 

47 

74 

38 

70 

33 

02 

16 

00 

99 

45 

05 

40 

94 

87 

81 

22 

00 

20 

09 

—  2 

^r^F 

115 

58 

115 

53 

112 

59 

103 

42 

86 

41 

70 

32 

***85 

95 

56 

93 

62 

80 

48 

80 

41 

78 

36 

06 

21 

85 

98 

50 

99 

61 

93 

54 

85 

35 

80 

20 

72 

27 

84 

88 

48 

86. 

50 

82 

40 

75 

31 

03 

26 

62 

7 

**• 

100 

94 

38 

90 

27 

83 

25 

73 

18 

44 

8 

40 

—24 

140 

05 

50 

83 

43 

81 

37 

07 

24 

62 

8 

61 

1 

122 

86 

57 

70 

53 

79 

41 

05 

36 

67 

20 

64 

10 

102 

78 

48 

83 

48 

88 

47 

74 

40 

(») 

(') 

00 

89 

107 

43 

91 

39 

93 

33 

83 

20 

00 

9 

01 

-16 

140 

08 

61 

99 

53 

92 

52 

88 

28 

85 

21 

72 

—  2 

104 
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50 

96 

38 

96 

35 

88 

9 

74 

11 

74 

—18 

AW 

125 

92 

71 

93 

70 

89 

67 

84 

54 

82 

83 

74 

28 

66 

95 

36 

97 

39 

91 

32 

75 

21 

04 

0 

06 

—  1 

120 

92 

40 

89 

33 

96 

27 

80 

12 

60 

6 

60 

—19 

133 

04 

52 

87 

38 

88 

33 

81 

22 

66 

11 

62 

—21 

AW 

137 

104 

45 

99 

46 

97 

37 

80 

21 

66 

13 

03 

—  8 

138 

92 

41 

88 

37 

97 

29 

80 

22 

46 

4 

41 

—22 

137 

80 

46 

85 

46 

75 

42 

60 

30 

02 

82 

60 

26 

01 

91 

48 

94 

44 

82 

39 

82 

11 

76 

10 

66 

—  9 

118 

100 

50 

91 

40 

86 

40 

73 

23 

70 

10 

67 

6 

AA%# 

90 

49 

93 

46 

88 

38 

80 

24 

70 

18 

02 

8 

, 

07 

38 

97 

41 

98 

30 

87 

8 

68 

8 

50 

—15 

m 

*  No  record. 
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APPENDIX    36. 


:(  mililarii  p—l  kofpUatt 
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SMlona. 

1 

1 

1 

t 

i 

1 

i 

1 

i 

1    & 

!l 

BrtdRM  rort,Vryo 

-a* 

W.I 

Si 
lii 
li 

28.1 

»:< 

29.1 

f'l 

VIA 

E 

21 

-10.0 

Stl 

49.1 
g;4 

25.1 

US.! 

IT.O 

2.: 

43.1 

28.3 
3.2 

■k 

23.1 

Si 
34.: 

17.1 
29.11 

g! 

34.1 

Si 

I?:' 
1S.1 

KK 
£4.: 

4,'( 
47.0 

■1. 

40.1 

1: 

39.8 
29.S 

SI 

34. 2 

S3.e 
U.S 

M.I 

S7.( 

S4.( 
43.0 

lao 

£8.t 

44.1 

Ba.a 

11.4 

SLI 

39. 

£: 

14. 
Id 
33. 

1 

» 

2f.: 

H.' 

SO.' 

(■)' 

42.1 

GB.< 

W.\ 

6L- 
3S.< 

I'i 

•TJ 

4'' 
4^1 

STil 
18.1 

48.1 
67.3 

m 

4(14 
71,7 

Si 

SB.I 

4fti 

Ml 
M.I 

eo.1 

n< 

44.1 

43.1 
49.0 
SOlG 
El.  8 
4&1 

is. 

S5 

«0.1 

S! 

cj 
se.1 

M.I 
M.I 

u!i 

67.1 

Si 

il 
si 
ai 

18.3 

ai 

57.  i 

M.1 
S&3 

U.8 

84.1 
83.8 
83.0 

i 

8*,' 

u!i 
83.; 

1 

7a8 

73. 
81. 

n. 

83.1 

es. 

U.I 

as. 

86. 

79.4 
Ml 

OOJ 

84.1 
88.1 

67.  i 

ci 

8i.( 
87.  ■ 

8s!i 

73.1 
09.' 
'''! 

83.: 

89:  i 

si 

T9.S 

si-a 

TO.' 

5i 
SI 

73;e 
80.7 

B4.) 

72:  ■ 
70.. 

73.9 

t; 

si 
7; 

ft 

\ 

71 

E 
S 

si 

B! 

S 

i 

70 

71 

8: 
tn 

V. 

B 

1 

! 

i 

1 

ES.S 

6S.0 

82.0 
S8.2 

&, 

83.1 

H.I 
SLI 
80.1 

la.- 
oi.-. 

il 

BS.' 

>ai 

II 

et.8 

£: 

70.3 
77.8 
80.2 

83:7 
88.1 

88.1 
88.1 

8217 
70.; 

so: 

82.: 
6S.1 

^ 

itii 

00.3  Ul  7 

40.7  BBLl 

&  & 

BL3    43;; 

s.,s. 

47.8  88.8 
47.0  B4.7 

61.0  431 : 

88!s  U.I 
86.3  33.7 

T3.3  eo.: 

sitl 

to.      E&8 

48.      38.1 

III 

4>l4  40.1 
eORIOLI 

438  2&< 

40!  S   20. ' 
G3.S  4&2 

02.9:43.0 

03.01  4L7 

61.  S    40.1 

iS.7   tft8 
60l4    K8 

62.1  88.3 

60.8  8tLl 

87.8 

2^1    B0.7 
28.(   41.0 

S  ::;:- 

18.9  80.0 

sfsl 

JRO   44.1 

47.0  6a  8 

«!SI 

19.4  43.4 

14.6  ex.* 

3«.a43.1 

iili 

M.^tt.3 

asJt! 

82.1.   .. 
29;4   48.0 

41.2  87.2 
3B.1   4&1 
63.6  70.3 

18.1  «3.t 

21.3  41.1 
ia.2   45.1 
14.1   Ul8 
45.1   61.4 

15.8   4a7 

32.0 

S4.8 

SEPOBT   OP  THE   CHIEF   SIGNAL  OFFICES. 


435 


APPENDIX   37. 

Monthly  and  annual  vMan  temperature$  (in  degree$  Fahrenheit)  at  etaiUme  on  ihe  Cei^tral 
Paemo  and  Southern  Paoifio  EaUroade  and  connecting  h-anchetf/or  the  ^eat  ending  De- 
cember 31,  1885. 

[Tbo  daily  mean  is  obtained  by  diTidlng  the  som  of  the  maximam  and  mlnimnm  temperatores  by  2| 
the  monthly,  by  dividing  the  sum  of  the  daUy  by  the  number  of  days  in  the  month.] 


Stations. 


Alta,  Cal 

Anaheim,  Col 

Antioch,Cal 

Aptos,Cal 

Aabnm,  Cal 

Battle  Honntain,  Nev 

Benson,  Arix , 

Beowawe,  Key 

Bishop  Cree1[,  Cal 

Blao  Creek,  Utah 

Boca.  Cal 

Borden.  Cal 

Brentwood,  Cal 

Brighton,  Cal 

Brown,  Ker 

Byron,  Cal 

Cabason,  Cal 

CaUente,  Cal 

Calistoga,  Cal 

Carlin,  Ker 

Casa  Grande,  Arii 

Chico.  Cal 

Choalar.  Cal 

Cisco,  Cal" 

Colfax,  Cal 

Colton,  Cal 

Corinne,  Utah 

Davisyille,  Cal 

Delano,  Cal 

Delta,  Cal 

Doming,  N.  Mex 

Dannigao,  Cal 

Ellto,NeT 

Kl  Paso,  Tex 

Emigrant  Gap,  Cal 

Farminston,  Cal 

Fresno  City,  Cal 

Gait,  Cal 

Gilroy,  Cal 

Goloooda,  Nev 

Goshen,  Cal 

Dalleck,  Ner 

Hawthorne,  Not 

HoUister,  Cal 

Hotel  del  Monte,  Cal 

Hot  Springs,  Nev 

Hnmboldt,  Nev 

Indio,  Cal 

Inne,  Cal 

Keeler,  Cal 

Keene.  Cal 

KoltoD,  Utah 

'  No  record. 
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o 

42.6 
54.9 
43.0 
49.2 
44.6 
80.9 
45.2 
30.0 
42.4 
24.3 
80.2 
45.6 
47.2 
47.2 
34.0 
47.0 
60.8 
47.7 

4ao 

24.6 
40i5 
40.4 
50.4 
80.6 
4&3 
62.2 
25.0 

(») 

53.2 

43.0 

44.5 

47.6 

27.4 

41.0 

30.5 

45.2 

53. 

46.9 

50.0 

39.1 

47.1 

26.0 

87.4 

52.4 

49.9 

36.1 

33.8 

52.3 

48.0 

(') 

45.9 

24.4 


47.7 
50.3 
53.2 
51.1 
51.3 
40.3 
51.8 
80.4 
50.0 
33.8 
38.8 
63.1 
66.6 
63.8 
43.2 
65.7 
57.6 
58.9 
61.1 
33.9 
56.0 
64.6 
60.6 

(») 
51.0 

64.0 

85.0 

64.9 

6^9 

46.8 

48.5 

65.0 

35.4 

48.6 

39.8 

65.7 

53.5 

62.8 

52.6 

47.2 

62.2 

41.3 

43.6 

55.9 

52.5 

43.9 

4a6 

61.4 

62.9 

52.6 

45.1 

.tac 


64.4 
68.0 
68.2 
66.4 
56.3 
45.8 
69.4 
47.2 
69.1 
45.2 
46.9 
59.0 
61.7 
61.1 
5L4 
60.9 
62.8 
61.7 
68.3 
40.6 
67.1 
63.9 
65.6 
42.3 
65.0 
69.0 
45.8 
69.9 
63.0 
63.9 
60.1 
62.3 
89.2 
54.5 
4&6 
61.6 
68.3 
69.4 
68.6 
54.2 
58.6 
4&2 
4&6 
69.3 
66.0 
61.6 
40.2 
64.1 
58.2 
58.3 
63.2 
45.3 


t 


40.8 

oas 

62.1 

67.7 

66.9 

61.3 

65.4 

62.1 

63.7 

65.7 

44.6 

59.0 

62.7 

62.7 

58.8 

62.4 

6L7 

6L4 

62.2 

46.9 

71.5 

65.1 

56.0 

42.5 

54.1 

62.41 

56.1 

61.0 

65.8 

57.0 

09.6 

65.8 

43.2 

66.3 

44.5 

63.4 

64.5 

64.2 

50.5 

60.4 

04.8 

50.2 

52.3 

60.7 

58.4 

55.1 

52.7 

73.4 

61.0 

63.1 

54.9 

5r».G 
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63.0 
68.0 
6&0 
61.7 
64.6 
68.6 
76.3 
60.6 
75.0 
6L8 
52.4 
68.1 
70.7 
69.4 
68.2 
71.9 
69.9 
69.9 
68.8 
64.4 
80.2 
73.9 
65.4 
61.5 
64.9 
67.4 
63.0 
70.0 
71.9 
67.6 
76.7 
73.9 
55.8 
73.8 
63.6 
67.1 
73.2 
72.5 
65.1 
67.2 
78.5 
60.0 
60.1 
60.2 
69.4 
62.8 
62.8 
83.6 
65.9 
74.1 
02.3 
62.4 
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62.3 
72.6 
6a4 
65.4 
66.8 
66.1 
83.2 
64.8 
77.2 
68.8 
63.6 
74.1 
78.2 
70.1 
74.6 
74.6 
73.0 
74.1 
68.6 
60.6 
9L6 
76.6 
58.8 
5L3 
68.6 
76.4 
70.0 
72.6 
77.9 
67.4 

(') 

74.7 

69.8 

85.2 

64.1 

69.1 

78.2 

72.5 

65.1 

7a  2 

7a  1 

70.1 

64.9 

66.0 

69.4 

60.8 

66.0 

88.0 

67.1 

7a  9 

64.6 

07.8 
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7a9 

74.5 
64.0 
78.8 
77.8 
87.7 
7a2 
89.0 
84.6 
62.9 
8a4 
77.6 
74.6 
8a2 
83.2 
83.8 
79.0 
60.4 
72.1 
04.7 
84.4 
6a9 
64.6 
7a  4 
82.0 
80.6 
7a  0 
84.2 
7a  4 
8a7 
81.3 
69.9 

8a8 

67.2 
80.5 
8a2 
7a  4 
60.0 
81.2 
82.0 
73.0 
80.6 
6a8 
62.6 
7a  7 
7a  4 
02.7 
7a  2 

8a5 

74.5 
7a  7 


7a  0 
7a  7 
6a6 
7a  1 
74.7 
8ao 
7ao 
8a2 
7a  8 

64.2 

8a8 

77.6 
7a  1 
81.81 
82.8 
8a8 
8a2 
72.5 
72.6 
04.6 

(«) 

66.2 

67.2 

7a  2 

87.4 
74.8 
80.1 
80.2 
7a  0 
87.0 
84.6 
6a8 
8a4 
60.2 
82.6 
8a8 
80.6 
60.6 
81.4 
8a6 
7a  8 
81.3 
67.4 
60.3 
7a6 
72.1 
04.7 
8a7 
8a4 
77.8 
(') 


7a7 

60.2 
72.8 

oao 
7a  1 

63.0 

7a  4 

60.6 

6a7 

70.6 

7a  7 
7a  2 

70.5 

7ai 
7a  4 

74.8 
67.0 
59.6 
8a9 

7a  1 

64.0 
60.3 
(') 

7a  3 
6a2 
7a  4 

70.6 

(•) 

81.2 

7a  5 

60.1 
81.0 
62.2 
7a  2 
(») 

7a  61 
6a4 

72.0 
81.0 
6X2 

7a  0 
6a2 

60.1 

6a2| 
6a8 
8a6 
7ae 
7a  0 

71.6 
63.3 


oao 

67.0 
60.8 
64.6 
5a8 
67.6 
68.9 
6a8 

6ao 
7a  0 

60.1 

oao 
5ao 

67.8 

<») 

6a8 

60.1 

4ao 
7a  8 
7a  8 

61.6 
57.8 
68.2 

7a  01 

50.2 
69.2 

6a5 

(•) 

72.4 
6a4 
47.0 
60.1 

&a2i 

60.1 

6a7 

67.4 
6a4 
62.8 
71.8 

4ai 

6a8 
64.8 
6ai 
6a8 
52.8 
7a  2 
62.7 
6a8 
63.3 
47.3 


62.7 
62.0 

6ao 

6a  5 
4a2 
60.4 
4a  7 

4a  6 

4*2.1 
40.6 
64.6 
60.8 
60.7 
4a  6 
65.8 

(») 

6a8 

54.8 

40.8 

67.0 

64.0 

67. 0 

84.7 

4a4 

6a7 

30.6 
67.4; 

(•) 

48.61 
67.2 
64.3 

8a8 

55.7 
3a5 

&ao 
5ao 

54.9 

sao 
4ae 

64.8 
42.0 

4a6 
5ao 
5a6 
4a  4 
4ao 

64.8 

67.6 

64.2 

4a  8) 


5a  (w 

(») 

6a7 
4a  8 
3a6 
50.4) 
sai 
44.1 
20.7 
8ai 
4a  8 

(>) 
55.8 

80.8 

<I> 
0) 

48,4 
82.8 

sas 
6ao 

51.4 

0) 

35,2 

40.7 

6ai 

81.3 
51.8 
5L0 
41.7 
4&1 
47.2 
3L7 
4a4 
4L0 
62.1 
62.1 
64.6 
5a8 
4a9 

5ai 

3L4 
80.2 
5a7 
64.0 
41.8 
4a8 
67.6 
40.6 

6a« 
3a3l 


i 
I 


eao 


6a2 

60.7 

5a5 

67.8 

5a4 

64.8 
54.8 

•  •  •  •  • 

eai 
iai 

60.8 


oas 
6L0 
4a  8 
74.7 


67.1 

5ai 


6a2 
4ao 
oas 

60.9 
64.9 

»  •  •  •  • 

64.8 
60.6 
60.8 

oas 

62.6 

6ao 

62.0 
67.2 
67.0 

5ao 

74.6 

6ao 


60.0 


*  Discontlnned. 
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Jioniklif  and  ammual  mean  ieMpcraiMret  {in  dctfrcen  Fakn-nkcii)  at  fitutufH^  o:i  (hi.  i\ntial 

Pacific  amd  Southern  Facific  liallroadSy  4'<^ — ContiDacMl. 


Kiaabiirg,  Cal 

Knfibt'A  Landing,  Cal . . 

Latbrop,  Cal 

Lenioore,Cal 

LiyeoBore,  Cal 

Lordsborfft  H,  Max. . . . . . 

Loa  AngelM,  Cal 

Mammolli  Tank,  Cal ... . 

Maricopa,  Aria 

Marlines,  Cal 

MarrarmiL  Cal 

Menlo  Park.  Cal 

M«raed,  Cal 

Mod«ato.  Cal 

Hq)aye,Cal 

Monterey,  Cal 

Napa  City,  Cal 

NcwhaU.Cal 

Kilea,  Cal 

Oakland.  Cal 

Ogden  City,  Utah 

Orland.Cal 

Pidaro.Cal 

Piaiaade.NeT 

Pantano,  Aria 

Petaloma,  Cal 

Pleasanton,  Cal 

Promontonr,  Utah 

Ravenna,  Oal 

Red  Blair,  Cal 

Reddinff,Cal 

Reno.  Mev 

Rooklin,  Cal 

Sacramento,  Cal 

Salinaa,Cal^ 

Han  Fenundo,  Cal 

San  Joa4,  Cal 

San  Mateo,  Cal 

Kan  Simon,  Aria 

Santa  Cms,  Cal 

Santa  Monioa,  Cal 

Soledad,Cal 

Soqael.  Cal 

Soath  YaU<yo,  Cal 

Spadra,Cal 

Stockton,  Cal 

SuUun  City,  Cal 

Sammit,Cal 

Sumner,  Cal 

Tocoma,  Nev 

Tohama,Cal 

Tchachapi,  Cal 

Tonnant,Cal 

Torraoe,  Utah 

Toxaa  Hill,  Arts 

Toano,  Ner 

Towlea,Cal 

Tracy,  Cal 

Trookee,  Cal 

TiiciMm,  Aris 

Talare,  Cal 

'L'urlook,  Cal 

Wodsworth,  Ner 

Welle,  Nev 

Wllloox,  Aris 

Wimam«,Cal 

Willow,  Cal 

Winnemnoca,  Nev , 

Woodland.  Cal 

Ynma,  Aris .............. 


5L6 
50.7 
4«.5 
4fL7 
54.4 
SO.  3 
60.3 
64.5 
62.4 
46.8 

C) 

47.8 

60.7 

47.0 

43.6 

60.6 

46.6 

46.7 

48.1 

40.8 

36.8 

62.2 

40.8 

23.8 

60.7 

60.4 

40.2 

16.7 

45.1 

40.1 

68. 

42.3 

45.6 

(') 

47.6 

68.8 

40.4 

47.6 

41.8 

62.7 

(«) 
47.5 
68.2 
52.7 
47.5 
47.0 
46.0 
28.1 
50.6 
23.8 
40.3 
37.2 
4&8 
25.6 
40.3 
10.5 

0) 
40.1 
27.61 
40.2 
61.0 
40.0 
85.0 
20.0 
30.3 
46.8 
45.2 
32.3 
47.7 
64.0 


56.8 

52.6 

53.6 

60.8 

65.6 

45.2 

60.6 

64.4 

66.6 

60.4 

66.8 

51.6 

66.3 

64.4 

62.6 

63.6 

51.1 

60.71 

63.2 

53.4 

87.1 

67.4 

50.0 

37.2 

68.4 

66.0 

65.0 

8&1 

4&1 

65.1 

68.5 

40.0 

53.1 

64.6 

40.0 

68.5 

61.8 

51.0 

46.7 

64.6 

(•) 
61.0 
40.0 
57.7 

(•) 
68.5 

54.8 
31.6 
62.7 
35.3 
62.0 
88.8 
62.2 
37.1 
67.1 
32.3 

(') 

66.3 

84.3 

0) 

60.8 

53.7 

46.7 

83.0 

41.7 

64.6 

47.2 

30.6 

65.4 

60.1 


1^ 


60.4 

58,7 

5H.*2 

50.3 

65.0 

64.4 

65.3 

67.0 

64.7 

66.0 

64.0 

66.8 

64.7 

60.7 

68.7 

65.0 

58.1 

57.1 

57.4 

56.0 

46.0 

66.0 

66.0 

41.0, 

60.3 

60.0 

68.7 

44.3 

54.5; 

6?.  3; 

66.5 

4L7 

66.6 

60.3 

63.71 

60.0 

55.5 

63.5 

57.8 

68.6 

62.0 

56.8 

63.0 

61.0 

65.6 

52.8 

60.5 

36.8 

62.8 

45.3 

50.0 

45.0 

67.6 

43.3 

08.0 

43.1 

(>) 

60.7 

80.8 

66.3 

64.4 

64.7 

60.7 

42.3 

54.5 

60.3 

65.8 

46.4 

63.6 

71.4 


o        o 


0 

•-a 


6L5 
63.9 
6L4 
63.61 
56.4 
64.4 
66.6 
76.8 
70.3 
60.3 
66.6 
68.5 
64.6 
63.4 
50.3 
50.0 
50.4 
60.2 
61.0 
67.8 
56.3 
66.8 

5ao 

52.2 
66.0 
60.1 
62.8 
55.8 
50.8 
63.0 
63.0 
4a3 
58.0 
62.6 
6L0 
61.1 
55.5 
66.6 
66.0 
60.6 
65.8 

(») 

68.0 

65.3 

66.0 

61.  Si 

62.2! 

30.2 

67.3 

50.5 

62.1 

52.7 

60.3 

67.3 

75.5 

40.5 

(•) 

66.3 

42.8 

75.4 

64.8 

68.2 

55.7 

50.5 

62.0 

62.3 

65.0 

53.7 

05.5 

74.8 


71.5, 
67.3 
65.7 
72.4 
60.2 
74.7 

6ao 

85.0 

83.0 

65.4 

73.8 

62.4 

72.7 

76.8 

68.6 

60.0 

66.6 

62.3 

63.4 

58.4 

62.6 

75.7 

60.3 

58.6 

75.8 

62.8 

67.1 

62.0 

65.7 

71.3 

73.8 

68.0 

66.0 

60.1 

6L3 

64.1 

(») 

60.2 

75. 

62.4 

66.4 

63.6 

51.4 

67.0 

68.2 

64.0 

64.4 

43.3 

60.6 

63.7 

70.6 

60.0 

68.8 

61.8 

86.2 

52.6 

(») 

76.5 

49.8 

70.1 

71.1 

76.5 

(•) 

56.7 

72.3 

72.6 

71.0 

60.8 

72.  J) 

81.8 


73.4 
63.7 

cai 

7L« 

67.1 

84.1 

70.6 

00.2 

00.51 

64.2 

7L5 

63.4 

7a  8 

78.0 

73.2 

60.2 

65.4 

68.1 

63.3 

58.4 

71.0 

75.7, 

50.9; 

62.8 

80.3 

61.8 

67.  li 

70.7 

67.1 

72.5 

0) 
64.4 

09.2 
70.8 
61.7 
68.4 
61.3 
61.2 
81.4 
64.5 
67.0 
63.7 
66.5 
67.2 
71.0 
67.1 

(') 

47.2 

75.4 

60.8 

72.8 

64.6 

63.6 

60.8 

fl8.7 

50.8 

(») 
73.5 

62.8 
87.4 
75.4 
81.0 
60.5 
63.4 
75.6 
75.3 
73.1 
63.5 
68.5 
84.0 
I 


81.4 

77. 

71.541 

8L1 

(•) 

85. 6i 

75.1 

0&6 

03.2 

6a2 

82.1 

6&0 

8L6 

80.8 

83.4 

60.0 

60.1 

7&2 

6ao 

62.6 
70.8 
83.7 
64.4 
76.4 
84.7 
60.2 
78.3 
70.0 
74.4 
84.2 

(') 

76.3 

73.5 

73.5 

6&4 

73.7 

66.8 

68.0 

85.3 

66.6 

70.0 

65.3 

58.0 

67.3 

74.7 

(») 
60.0 

sao 

84.2 
81.1 
70.6 
74.2 
68.5 
80.8 
96.0 
77.4 
70.6 
80.1 
62.2 
03.4 
85.0 
89.2 
83.2 

(>) 
82.9 
82.3 
79.2 
75.5 
74.7 
93.4 


0 
0 


a 


o 


84.5 

81.7 

75.2 

83.5 

65.7 

83.01 

76.4 

08.2 

02.51 

68.1 

80.0 

66.3 

82.0 

82.2 

85.0 

62.0 

68.2 

70.8 

68.0 

63.3 

77.1 

87.4 

62.5 

74.4 

84.2 

68.5 

(') 

78.5 

70.0 

86.0 

82.0 

77.3 

77.8 

75.1 

6L0 

80.8 

65.4 

65.2 

81.2 

65.6 

70.1 

66.0 

64.7 

66.2 

70.1 

73.2 

70.3 

68.3 

87.6 

80.4 

7a  0, 

77.6 

71.5, 

78.4 

05.9 

71.5 

75.2 

82,0 

61.5 

01.11 

87.7 

87.2 

83.8 

71.7 

80.9 

85.5 

81.9, 

79.0 

77.5: 

94.4 


77.9 
73.2 
Td.0 
76.9 
64.6 
76.8 
74.5 
00.5 
86,7 
67.5 

(') 

64.4 

75.5 

72.1 

76.3 

50.0 

6a6 

72.0 

7a  0 

61.3 

66.2 

70.6 

6L3 

62.0 

8L2 

(')  ; 

76.6 

67.5 

72.3! 

7a  li 

75.4 

62.2 

73.0 

70.3 

62.4 

76.3; 

64.6 

66.4 

(») 

64.7 

67.7 

63.0 

60.7 

66.1 

73.0 

68.4 

7L0 

53.3 

7a  31 

71.4 

73.3 

65.1 

71.9 

6a5 

8a3 

60.3 

62.9 

76.4 

63.8; 

87.8 

77.1 

7a  1 

75.1 

62.2 

75.4 

7a  8 

7a  9 

(') 
73.8 
8a  9i 


65.C 

6a2; 

63. 2 

(>) 

60.5 

64.8 

66.0' 

82.1 

75w7 

6L4 

6a8 

6a6 

70.8 

67.4 

64.7 

57. 8| 

62.0; 

64.51 

61.0 

5ai 

51.61 

72.1 

59.4 

51.3 

73.3 

62,7 

(•> 

5a2 

62.4 

70.1 

72.2 

5L0 

65.6 

63.7, 

54.01 

67.0 

61.6; 

61.3; 

62.5 
64.6; 
50.6 
59.01 
62.41 
66.  Oj 
62.6 
62.7 
47.7 
64.6 
50.3 
6a5 
56.0 
65.7 
60.4 
75.4 
50.6 
62.4 
6a2 

4ao 

7a  5 
70.3 
65.0 
6a5 
44.2 
63.8 
69.6 
69.0 
59.3 
07. 6 
7a  5 


.0 

s 

o 
'A 


°  I 
54.1 
5S.6 
55.3 
64.6 
51.4 
92.9, 
64.0 
6a6 
64.1 
55.8 
65.8; 
64.2 
50.8 

6ao 

52. 7i 

6a6 

51.1 

55.5 

55.0 

67.2 

43.1 

6a6 

5a4 

40.61 

63.2 

55.8 

57.0 

44.2 

52.3 

54.0 

5a7 

40.0 

(•) 

54.8 

54.9 

59.4 

56.3 

57.0 

60.0 

5a4 

61.0 

54.4 

5a5 

67.0 

62.0 

55.3 

57.1 

33.5! 

5a6 

41.7 

50.0 

4a3 

(*) 
46.0 

(')   I 
36.11 

4a  7| 
6ao 

36.7, 

04.8; 

60. 0! 

59.1 

45.2 

39.0 

54.3 

54.3 

51. 0| 

40. 2 

(')   I 

oac 


s 


o 

48.0 

.■»7. 1 

5a  2 

51-0 

51.2 

40.5 

60.7 

6L3' 

54.0, 

52.6 

<'>«! 
40.2 

5L5 

51-3 

4ao 

53.6 
48.9 
5a3 
49.0 
5L9 
33.6 
53.6; 
54.8 
8L4' 
53.3 
63.0 

51.7; 

32.6, 
52.2 
51.2 

4ao 

37.6 
00.3 
50.3 
40.8, 

57.4^ 
51.3; 
53.6 

(') 
64.-0 
57.2 
50.31 

50.71 
49. 6i 
61.8, 

50.8 

63.2 
32.  ll 

4a  6 

33.8, 
4a  0 
44.4 


2 
< 


o 
63.5 
64.9 
GL6 


63.8 
67.3 
7a  1 
7X6 
50.6 


sas 

67.0 
66.0 
00.5 
67.6 

eao 

62.4 
60.0 
57.4 
64.1 
6K.0 
57.8 
51.0 

eao 


53.8 
61.1 
66.6 


5a6 

65.1 

58.5 


6a5 


55,0 
61.7 


4*»  o 

6a3 

55.4 
64.6 
55.2 


31.8 

(')  I 
30.2 
45.7. 
6L7, 
31.5 
62.  It, 
51.3 
56.4! 
40.0 

3a4 
4a3 
4a  2 

60.5 
34.11 
53,0 
01.2 


54.3 

4a6 

6a4 
46.0 

<   <  •  •  • 

6a2 

GO.l 


02.7 
65.7 
64.7 


7X» 


*  No  record. 


*  DiscontinncMl  Novrml»or  1,  188r». 
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APPENDIX  38. 


ManiMjf  maximum  and  minimum  temperaturea  and  annual  range  of  temptraUtn  (in  degnm 

img  hranckeitfar  the 


|Fn»m  Mlf-raglrttr 


Stations. 


▲ItiLCal 

Ananeim.Gal 

Antioch.Cal 

Aptos.Cal 

Anbuni,Cal 

Battle  Moontain,  Not  . . . 

Benson,  Ariz 

Iteowawe,  Not 

Bishop  Creek,  Cal 

Blae  Creek,  Cat 

Boca,  Cal 

Borden,  Cal ^.. 

Brentwood.  Cal 

Brighton,  Cal 

Brown,  Mev 

Byron,  Cal 

Cabason,  Cal 

Caliente,Cal 

Calistoga,  Cal 

Carlln,  li^ev 

CasaGraode,  Aria 

Chico.Cal 

Choalar.Cal 

Cisco,  Cal 

Colfox,Cal 

Colton,Cal 

Corinne.  Utah 

Davisvllle,  Cal 

Delano.  Cal 

Delta,  Cal 

Doming,  N.  Mex 

Dunnizan,  Cal 

Elko,Nev 

El  Paso,  Tex 

Emigrant  Gap,  Cal 

Farroington,  Cal 

Fresno  City,  Cal 

Galt^Cal 

Gllroy.Cal 

Golconda,  Nov 

Goshen,  Cal 

HaUeck,  Nev 

Hawthorne,  Kev 

Hollister.Cal 

Hotel  del  Monte,  Cal 

Hot  Springs,  Not 

Humboldt.  Kev 

Indio,Cal 

lone,  Cal 

Koeler,  Cal 

Keene,  Cal 

Kolton,  Utah 

Kingsbarg.  Cal 

Knight's  Landing,  Cal.. 

Latbrop,  Cal 

Lemonre,  Cal 


Jannary. 


Max. 


68 
74 
M 
66 
65 
60 
64 
52 
65 
44 
60 
74 
56 
66 
60 
62 
72 
60 
65 
44 
71 
68 
75 
40 
62 
76 
61 
62 
70 
60 
72 
62 
47 
68 
49 
68 
75 
64 
66 
72 
67 
68 
62 
60 
65 
66 
50 
83 
70 

{') 
64 
50 
79 
04 
66 
62 


Hin. 


26 
86 
28 
82 
80 
12 
23 
9 
20 
zero 
zero 
32 
32 
83 
12 
28 
82 
82 
20 
4 

32 
85 
30 
14 
34 
82 

—  4 
30 
36 
25 
29 
82 

K4 
32 
20 
31 
34 
82 
31 
11 
81 

1—18 
20 
82 
35 
6 
16 
32 
29 

0) 
27 
zero 
80 
32 
30 
32 


February. 


Max. 


i 


62 
78 
70 
72 
60 
56 
74 
57 
74 
48 
65 
86 
80 
72 
64 
74 
84 
82 
71 
52 
76 
76 
76 

8 
02 
65 
74 
82 
70 
82 
68 
66 
74 
69 
78 
75 
70 
74 
70 
70 
77 
64 
75 
68 
71 
60 
87 
75 
68 
68 
68 
00 
66 
70 
75 


Kin. 


28 
40 
86 
81 
31 
24 
30 
20 
28 
15 
13 
83 
39 
84 
26 
32 
34 
88 
31 
16 
36 
85 
85 

(') 
86 
36 
12 
35 
86 
26 
25 
39 
20 
30 
26 
80 
31 
33 
30 
27 
40 
18 
28 
83 
35 
10 
24 
40 
31 
82 
24 
20 
32 
40 
34 
30 


March. 


Max. 


72 
00 
75 
82 
77 
72 
74 
72 
80 
66 
75 
92 
82 
80 
76 
82 
82 
80 
82 
64 
84 
86 
80 
55 
76 
90 
74 
80 
84 
76 
00 
76 
67 
86 
64 
78 
80 
76 
84 
83 
85 
78 
70 
86 
81 
83 
60 
04 
77 
72 
77 
72 
82 
78 
76 
80 


Min. 


o 

42 
42 
43 
86 
40 
26 
44 
28 
88 
34 
20 
36 
43 
46 
82 
88 
46 
48 
86 
24 
61 
45 
40 
28 
40 
89 
27 
40 
46 
30 
40 
60 
21 
88 
83 
44 
89 
88 
88 
25 
40 
18 
82 
40 
41 
24 
31 
40 
41 
43 
86 
25 
42 
46 
40 
40 


Apri£ 


Max. 


o 

70 
86 
80 
78 
80 
76 
80 
75 
84 
72 
68 
94 
79 
86 
82 
90 
88 
80 
84 
72 
94 
96 
80 
68 
76 
83 
78 
86 
00 
80 
92 
85 
68 
90 
64 
88 
80 
83 
82 
88 
92 
78 
70 
85 
76 
80 
68 
96 
89 
77 
80 
80 
87 
86 
83 
85 


lOn. 


o 

S4 

61 
46 
45 
88 
80 
60 
82 
85 
88 
25 
89 
64 
45 
88 
46 
44 
42 
80 
30 
65 
48 
40 
16 
86 
48 
45 
40 
62 
30 
63 
60 
25 
88 
25 
45 
48 
45 
48 
39 
48 
32 
80 
49 
43 
36 
38 
66 
40 
47 
84 
40 
45 
42 
40 
45 


May. 


o 

84 
80 
94 
76 
06 
90 

100 
87 

108 
79 
80 

109 
06 

100 
06 

110 
06 

104 
97 
88 

104 

104 
86 
78 
97 
96 
87 

104 

105 
06 

100 
07 
78 
00 
80 

101 

106 
08 
99 
99 

107 
04 
92 
96 
77 
90 
04 

106 

102 
95 
94 
85 

102 
96 
96 

103 


o 

48 
60 
62 
60 
45 
86 
68 
87 
63 
41 
82 
46 
58 
66 
40 
66 
50 
50 
46 
34 
50 
60 
40 
20 
44 
60 
42 
fO 
66 
60 
f:i 
61 
40 
52 
32 
66 
50 
60 
50 
43 
60 
32 
82 
49 
62 
40 
40 
66 
45 
62 
89 
40 
64 
66 
63 
6i 


Mkl 


o 

84 
96 
88 
90 
90 
94 

102 
90 

108 
05 
82 

104 
98 
92 
96 
98 
96 

106 
90 
92 

107 

100 
85 
70 
94 

102 
93 
95 
98 
96 

106 
96 
89 

100 
78 
04 

IMI 
91 
80 

100 

100 
99 
93 
84 
69 
93 
98 

104 
94 
94 
95 
93 
99 
96 
88 


Mb. 


o 
4« 


56 

61 
46 
C8 
43 
65 
44 
85 


ff7 
48 

68 
S2 

50 

45 

S3 

68 

88 

41 

80 

48 

00 

40 

SO 

64 

60' 

70 

50 

87 

70 

SO 

67 

60 

53 

St 

41 

00 

6S 

85 

65 

63 

48 

43 

06 

60 

68 

Xt 

40 

80 

60 

55 


'  No  rocoriL 
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APPENDIX   38. 

F^rekMi)  at  aiaUona  on  the  Central  Pacific  and  Southern  Pacific  Pailroade  and  conneoU 
Dcoeniber  21,  1S85. 


iof  tbemomoton.] 


July. 

August. 

September. 

October. 

Korember. 

December. 

Annnal 

lUx. 

Hin. 

Mat. 

lOn. 

Max. 

Kin. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

range. 

e 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

(') 

'L 

0) 

^ 

(t) 

90 

101 

106 

"•66*" 

— gg- 

'*'*48** 

""'si'* 

....^.. 

'"Hi" 

""40'* 

76" 

M 

60 

100 

62 

94 

60 

88 

47 

76 

43 

(') 

0) 

80 

60 

85 

50 

90 

45 

80 

40 

78 

37 

76 

35 

59" 

99 

56 

103 

68 

97 

54 

93 

60 

73 

38 

67 

29 

74 

98 

00 

100 

54 

02 

44 

84 

26 

70 

18 

66 

10 

00 

106 

72 

103 

70 

98 

02 

90 

47 

81 

30 

72 

22 

83 

98 

65 

102 

50 

91 

40 

83 

25 

72 

18 

62 

11 

93 

108 

72 

107 

70 

90 

53 

88 

42 

70 

24 

67 

20 

80 

107 

68 

105 

50 

85 

61 

79 

34 

60 

27 

43 

11 

107 

95 

40 
65 

06 

118 

40 
65 

94 
100 

28 
59 

106 

0) 

53 

79 
89 

15 
38 

60 
74 

10 
82 

112 

86" 

98 

68 

105 

62 

94 

60 

90 

56 

74 

42 

(') 

0) 

102 

61 

109 

60 

108 

56 

98 

50 

83 

40 

69 

88 

76" 

104 

72 

104 

61 

95 

50 

87 

85 

76 

26 

60 

25 

92 

106 

62 
60 

112 
106 

60 
62 

100 
102 

50 
58 

98 

(') 
00 

44 

0) 
49 

78 
78 

84 

V) 

<1> 
0) 
34 

107 

102 

60 

109 

66 

100 

54 

66 

77" 

98 

54 

106 

48 

101 

48 

90 

35 

70 

32 

73 

31 

77 

94 

47 

104 

50 

94 

88 

86 

18 

72 

20 

60 

zero 

104 

UO 

73 

113 

78 

107 

68 

00 

54 

89 

48 

82 

33 

81 

107 

65 

115 

64 

105 

68 

103 

46 

75 

30 

68 

33 

82 

88 

47 
45 
55 

94 

88 

105 

48 
43 
58 

114 

86 

100 

50 
38 
0) 

83 
88 
05 

44 

80 
48 

76 
50 
64 

38 
22 
86 

48 
72 

15 
33 

86 

100 

72 

110 

60 

116 

65 

112 

64 

108 

42 

00 

45 

74 

33 

84 

98 

62 

103 

50 

86 

43 

73 

29 

62 

20 

50 

6 

107 

105 

60 

112 

62 

108 

62 

106 

50 

82 

39 

69 

35 

82 

105 

60 
64 
74 

(») 

111 

108 

67 
54 
73 

105 

(») 
100 

60 

0) 
60 

100 

(•) 
94 

53 

0) 
54 

(») 
70 
84 

30 
30 

69 
64 
86 

35 
28 
23 

106 

106 

85* 

104 

60 

112 

60 

100 

59 

100 

48 

74 

40 

58 

32 

80 

96 

49 

08 

48 

94 

88 

84 

18 

68 

20 

52 

zero 

102 

107 

75 

112 

68 

94 

70 

84 

42 

82 

35 

80 

14 

98 

88 

51 

01 

52 

88 

42 

82 

30 

62 

30 

G8 

24 

71 

103 

65 

lU 

60 

105 

67 

103 

45 

78 

40 

70 

33 

81 

104 

72 

113 

65 

0) 

0) 

98 

48 

76 

38 

68 

40 

100 

62 

108 

50 

100 

60 

96 

50 

70 

38 

72 

39 

76" 

96 

62 

104 

50 

102 

60 

02 

40 

78 

83 

72 

20 

75 

108 

63 

109 

60 

103 

42 

102 

85 

80 

23 

78 

18 

08 

115 

64 

116 

60 

104 

65 

102 

48 

82 

33 

71 

35 

85 

106 

44 

107 

54 

98 

38 

86 

24 

70 

22 

56 

—  8 

125 

102 

62 

102 

62 

96 

60 

86 

46 

70 

26 

60 

20 

82 

98 

5% 

108 

53 

102 

62 

102 

42 

72 

42 

76 

84 

71 

75 

54 

76 

63 

72 

44 

72 

41 

74 

38 

73 

35 

46 

98 

58 

103 

58 

96 

38 

90 

20 

70 

14 

68 

16 

07 

90 

60 

96 

56 

84 

45 

80 

29 

64 

31 

62 

26 

80 

108 

72 

114 

76 

108 

62 

104 

54 

90 

35 

81 

32 

82 

104 

50 

107 

62 

100 

56 

90 

45 

72 

35 

62 

28 

79 

101 

72 

103 

70 

05 

67 

85 

54 

(') 

0) 

61 

35 

97 

65 

102 

51 

95 

47 

95 

44 

74 

40 

78 

30 

78** 

93 

60 
64 

104 
111 

50 
62 

90 
104 

45 
57 

68 
96 

80 
44 

60 
70 

15 
30 

60 
68 

^ 

105 

n' 

102 

68 

UO 

68 

102 

56 

100 

48 

86 

40 

70 

40 

78 

94 

58 

102 

55 

09 

63 

94 

40 

74 

.37 

65 

35 

72 

104 

65 

106 

68 

100 

60 

94 

45 

75 

35 

75 

30 

76 

*  Dificontinnod. 
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Month} ij  maximum  and  minimum  temperatures  and  annual  range  of  temperature  (In  degrees 


Stations. 


Jannary. 


Max. 


Hln. 


Li  vennoro,  Cal 

Lordsburg,  N.  Mox  . 
Los  Anjjclei*,  Cal  — 
Mummotli  Taoic,  Cal 

Maricopa,  Ariz. 

Martiuu/.,  Cal 

Marvsvilie.  Cal 

Monlo  Park,  Cal 

Morccd.  Cal  

Modo^to,  Cal 

Mojavo,  iJal     

Montcrny,  (Jal 

Napii  L'ilv.  C'al 

No\vliftll,*C:il 

Nili«,  Cal   

Oatlanil.Cal 

Osdoii  Citv,  Utab    - . 

Uiiaml,  CV.l    • 

J»jiJaro.  Cal 

Paiiaadc,  Nov    

Poatano,  Ariz 

ivtalnmo,  Cal 

Plc'.jsantun,  Cnl 

PioinoiJlory,  Utab 

K-ivoiiua.  Cal 

liod  Jilutr.  Cal 

IlL-ddiuti,  Cal 

llouo,  Nov 

Kocklln,  Cal 

Sacramento,  Cal 

SalinoH,  Cal 

San  Fernando,  Cal .. 

San  Jo86,  Cal 

San  Mateo,  Ca\ 

Sau  Simon,  A  i  i% 

Santa  Cruz,  Cal 

Santa  Monica.  Cal. . . 

Solednd.Cal .. 

Sonuel.  Cal  

South  Vallejo,  Cal    . 

Spadm,Cal 

Stockton.  Cal 

Suisnu  City,  Cal    ... 

Snmmit,  Cal 

Sumner,  Cal 

Tecoma,  Nov 

Tcbartia,  Cal 

Tcbacbapi,  (;al     

Tcnnant,  <Jal     

Teiraco  Utah      

TcxaH  Ilill,  Ari7.    ... 

Toano,  Nov 

Towlea.  Cal 

Tracy,  Cal 

Truckee,  Cal 

Tucson,  Ariz 

Tularo.  Cal 

Turlock,  Cal 

Wads  worth,  Nov  . . . 

Wells,  Not 

Willcox,  Ariz 

Williams,  Cal 

WiUow.Cal 

Winnemncca,  Nev .. 

Woodland,  Cal 

Tnma,  Ariz 


-  1 


84 
GO 
74 
K.I 
71 
U) 

(•) 
G4 
70 
(iJ 
7i 
G) 
GO 
74 
G3 
G2 
55 
GO 
08 
46 
82 
70 
Go 
48 
7i« 
70 
78 
58 
07 
01 
04 
75 
G8 
G6 
58 
GO 

(») 
68 
74 
GO 
82 
01 
G( 
40 
77 
42 
G( 
57 
70 
58 
70 
40 

(') 
64 
48 
70 
70 
81 
GO 
40 
65 
65 
58 
53 
68 
80 


28 
24 
46 

ao 

28 

0) 

32 
3G 
35 
25 
36 
29 
24 
35 
38 

—  8 
38 
33 

—  5 
30 
32 
32 

>14 
23 
34 

:i4 

10 
31 
38 
30 
37 
35 
34 
20 
38 

(') 
30 
30 
42 
36 
36 
35 
11 
33 
-10 
32 
20 
31 

-  4 
24 

-  4 

(•) 
30 

2 
37 
33 
36 
14 
—10 
20 
30 
32 
10 
34 
40 


Febraary. 

Max. 

Min. 

o 

o 

84 

34 

68 

25 

80 

42 

01 

49 

75 

35 

G4 

40 

70 

34 

72 

32 

78 

32 

71 

41 

72 

32  . 

66 

83 

78 

32 

82 

28 

76 

36 

61 

40 

58 

15 

70 

42 

70 

30 

56 

10 

66 

30 

78 

34 

85 

32 

52 

18 

85 

22 

72 

34 

70 

40 

02 

20 

70 

32 

68 

40 

70 

84 

84 

38 

68 

86 

68 

86 

74 

26 

74 

88 

(') 

(') 

80 

28 

76 

82 

70 

42 

(•) 

(') 

08 

39 

74 

85 

46 

18 

76 

31 

54 

20 

70 

86 

58 

22 

71 

26 

68 

20 

M 

28 

50 

16 

(>) 

(') 

74 

40 

52 

12 

75 

44 

76 

40 

82 

80 

67 

20 

50 

16 

72 

20 

74 

42 

67 

41 

60 

10 

76 

35 

77 

43 

Moreh. 


Max. 


86 
78 
8H 
95 
85 
71 
K3 
74 
88 
90 
76 
69 
81 
85 
76 
70 
82 
88 
f>8 
70 
90 
82 
86 
58 
80 
90 
85 
60 
69 
75 
70 
86 
80 
75 
78 
82 
70 
82 
84 
72 
89 
72 
84 
50 
88 
65 
82 
68 
03 
72 
04 
68 

(') 
80 
62 
85 
85 
87 
76 
64 
85 
83 
79 
76 
82 
85 


Min. 


40 
32 
50 
60 
45 
40 
54 
88 
40 
48 
80 
42 
32 
40 
40 
44 
24 
50 
85 
22 
45 
88 
89 
80 
84 
40 
60 
25 
36 
45 
40 
42 
40 
41 
40 
46 
C5 
32 
40 
60 
48 
42 
45 
24 
44 
80 
40 
28 
34 
18 
43 
32 

(•) 
42 

22 
50 
49 
40 
28 
20 
82 
44 
40 
24 
46 
65 


ApriL 


Max. 


84 
88 
86 
105 
93 
76 
84 
Si 
90 
86 
85 
76 
89 
89 
82 
74 
><0 
90 
82 
76 
92 
82 
84 
70 
86 
90 
96 
76 
76 
82 
86 
90 
76 
72 
86 
80 
88 

(») 
78 
82 
94 
80 
88 
64 
92 
78 
88 
72 
86 
80 
100 
65 

(») 
90 
66 
94 
87 
92 
81 
70 
84 
86 
72 
76 
84 
98 


Min. 


42 
60 
62 
68 
51 
48 
50 
40 
40 
49 
40 
48 
82 
44 
60 
46 
81 
46 
35 
80 
40 
44 
42 
40 
44 
46 
49 
26 
40 
46 
42 
46 
40 
43 
44 
44 
56 

(') 
86 
64 
61 
45 
43 
12 
45 
40 
84 
80 
88 
88 
65 
89 

(») 
60 
22 
48 
60 
42 
34 
82 
40 
89 
61 
82 
48 
61 


May. 


Max. 


96 
81 

124 

108 
88 
98 
92 

102 

108 

106 
76 
99 
96 
96 
70 
88 

103 
80 
86 

101 
92 
97 
88 
96 

104 

lOB 
92 

100 
96 
80 
92 
90 
86 
93 
84 
80 
96 
78 
89 
86 
96 

100 
68 

104 
85 

102 
90 

102 
84 

119 
82 

(•) 
104 

88 
103 
106 
106 

(') 
88 
100 
103 
108 
88 
100 
103 


Min. 


48 
60 
56 
65 
67 
50 
58 
49 
46 
60 
45 
53 
41 
50 
60 
48 
25 
63 
45 
38 
56 
48 
61 
45 
40 
44 
49 
88 
60 
67 
60 
63 
48 
60 
60 
40 
68 
48 
88 
53 
66 
62 
48 
2i 
60 
49 
40 
40 
60 
40 
70 
35 

(») 
60 
80 
63 
61 
48 

65 
65 
64 

40 
66 
71 


Max. 


o 

84 

100 

87 

118 

108 

80 

97 

81 

96 

06 

100 

69 

80 

94 

83 

70 

103 

98 

83 

96 

102 

78 

84 

92 

100 

100 

(«) 

92 
99 
90 
74 
91 
7» 
75 
96 
83 
95 
83 
84 
78 
89 
85 

0) 
68 
97 
89 
98 
96 
86 
94 
115 
85 

(») 
96 
82 

106 
90 

101 
94 
90 
98 
96 
96 
84 
04 
90 


lOn. 


48 
70 
80 
74 
65 
54 
68 
49 
54 
60 
45 
54 
63 
50 
53 
60 
86 
54 
60 
80 
02 
58 
48 
46 
40 
50 

<») 
40 
S3 
66 
53 
58 
50 
53 
70 
51 
00 
41 
88 
87 
50 
54 

(») 
83 
65 

40 
63 
46 
47 
40 
OB 
82 

0) 
63 
83 
78 
87 
60 
48 
38 
00 


43 
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Fahrenheit),  at  alations  on  Central  Vadfic  and  SouUurn  Paviftv  h'aUroadfij  ,S r.~  Contimu'il 


July. 

August 

September. 

October. 

November. 

December. 

Annual 

range. 

Kat. 

Hio. 

Max. 

Hin. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0 

0 

0 

(') 

(*) 

105 

48 

106 

50 

104 

40 

73 

30 

C8 

36 

104 

76 

102 

74 

95 

64 

90 

40 

73 

30 

C4 

20 

84*' 

97 

82 

101 

62 

105 

64 

86 

80 

77 

55 

73 

50 

63 

127 

77 

180 

78 

124 

70 

113 

62 

94 

50 

84 

44 

91 

112 

78 

114 

75 

109 

61 

107 

47 

86 

35 

84 

28 

86 

90 

54 

06 

50 

88 

62 

88 

44 

70 

38 

C8 

36 

60 

102 

64 

108 

80 

95 

48 

87 

40 

78 

40 

60 

(») 
.  34 

94 

51 

90 

51 

88 

39 

70 

35 

64** 

107 

58 

112 

58 

108 

64 

98 

42 

80 

36 

76 

.18 

80 

103 

80 

110 

55 

100 

51 

96 

44 

80 

40 

64 

35 

?.'> 

105 

67 

106 

87 

101 

60 

88 

48 

83 

3d 

80 

28 

81 

72 

50 

78 

55 

73 

49 

71 

42 

74 

37  • 

73 

35 

45 

95 

54 

09 

54 

95 

45 

05 

30 

75 

34 

65 

30 

70 

106 

52 

112 

60 

108 

55 

102 

4o 

83 

34 

80 

32 

88 

90 

55 

97 

65 

97 

50 

83 

45 

71 

42 

67 

36 

62 

80 

58 

80 

54 

76 

52 

66 

46 

88 

44 

66 

44 

42 

103 

58 

106 

65 

92 

45 

84 

28 

67 

22 

56 

10 

.113 

102 

62 

110 

82 

98  . 

60 

99 

54 

72 

44 

78 

38 

•72 

90 

55 

85 

64 

98 

40 

92 

40 

70 

38 

76 

88 

68 

100 

68 

103 

62 

94 

34 

86 

18 

68 

22 

48  t   10 

108 

104 

70 

101 

88 

100 

70 

00 

59 

89 

42 

79 

82 

74 

95 

58 
59 

103 

50 

102 

58 

89 

42 

77 
72 

36 
36 

68 
68 

35 
33 

98 

'.'.'.".'.'.'. 

98 

05 

105 

68 

00 

52 

78 

38 

00 

20 

40 

12 

""ui" 

100 

55 

110 

55 

106 

50 

102 

35 

80 

30 

74 

26 

88 

110 

64 

113 

84 

104 

56 

100 

50 

76 

40 

78 

34 

70 

<•) 

(') 

106 

84 

104 

(•) 

100 

57 

70 

40 

65 

33 

100 

52 

101 

56 

88 

46 

82 

30 

70 

26 

48  ;    20 

■  61  ' 

100 

58 
59 

108 
09 

54 
69 

100 
91 

52 
52 

06 
88 

43 
48 

72 

41 

84 
62 

88 

40 

91 

61*' 

78 

54 

70 

58 

93 

53 

64 

44 

68 

42 

60 

34 

63 

lOG 

54 

113 

56 

102 

58 

103 

45 

82 

44 

80 

38 

76 

86 

50 

95 

54 

98 

60 

00 

44 

74 

38 

66 

34 

64 

88 

58 

92 

68 

92 

5* 

82 

46 

74 

43 

60 

40 

58 

111 

72 

98 

88 

(0 

(•) 

(') 

(•) 

85 

45 

(•) 

(') 

88 

52 

90 

5t 

00 

48 

03 

45 

70 

40 

76 

37 

59  ' 

84 

62 
50 
40 

80 
06 
80 

64 
50 
40 

77 

102 

78 

80 
44 

42 

75 
02 
78 

54 
40 
42 

71 
78 
76 

53 
32 
50 

80 
76 
76 

44 

Vr8 
86 

94 

88 

hi" 

82 

58 

86 

65 

00 

60 

83 

60 

70 

50 

70 

82 

58 

102 

58 

(») 
67 
42 

108 

102 

102 

79 

60 
64 
68 
42 

114 
05 

105 
77 

54 
53 
65 
36 

104 
00 

100 
73 

50 
44 
45 

28 

84 
68 
80 
64 

45 
38 
40 
22 

87 
60 
68 
41 

37 
40 
38 
13 

(') 

05 

75 

68*' 

108 

82 

113 

65 

108 

82 

06 

42 

68 

40 

66 

30 

83 

102 

89 

100 

82 

100 

44 

100 

33 

68 

20 

60 

8 

112 

108 

82 

110 

58 

100 

68 

100 

40 

78 

46 

66 

36 

78 

94 

68 

102 

52 

90 

44 

88 

38 

68 

32 

70 

22 

82 

93 

50 
64 

103 
102 

51 
50 

102 
92 

60 
44 

101 
80 

49 
38 

68 

96 

""32" 

'**64' 

'"'14' 

""m" 

117 

76 
54 

118 
05 

76 
50 

112 
87 

65 
37 

104 
80 

50 
22 

64 

0) 

14 

90 
49 

31 
2 

100 

'"ioi** 

00 

50 
68 

08 
108 

54 
64 

86 
102 

46  . 

CO 

84 
08 

44 

27 

70 
78 

38 
38 

74 

68 

.  28 
38 

100 

78*' 

92 

40 

00 

40 

86 

34 

82 

24 

C4 

20 

48 

11 

90 

107 

83 

109 

80 

101 

80 

03 

61 

85 

49 

63 

43 

72 

107 

68 

113 

&5 

107 

53 

00 

61 

83 

42 

73 

33 

80 

100 

81 

114 

58 

104 

55 

98 

40 

80 

40 

80 

35 

84 

102 

-  «8 

102 
98 

08 
68 

98 
84 

44 
42 

88 
61 

32 
27 

74 
65 

20 
19 

60 
45 

20 
12 

94 

""'ios*' 

103 

68 

100 

68 

95 

65 

05 

37 

80 

28 

77 

15 

88 

102 

65 

110 

63 

100 

60 

100 

48 

75 

40 

CO 

88 

80 

99 

80 

109 

63 

101 

00 

99 

53 

75 

42 

60 

40 

77 

94 

82 

101 

60 

00 

45 

85 

38 

68 

21 

56 

15 

01 

102 

60 
81 

106 
109 

53 
82 

00 
105 

65 
73 

96 
97 

49 
Co 

85 

50 

64 
80 

42 
45 

107 

60* 

'  Disoontinned  Norember  1, 1885. 
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APPENDIX    30. 

Mdan  of  tht  ntorlKHm  and  mlnlmaM  lempcmlHru  (t*  degrtit  FahreiiktU)  at  Ike  eattam- 
re^n  ttatitmi  of  Ote  Signal  Serciee,  United  SUOe*  Armg,  for  Ae  feriodfrvm  Mof  to- 
OclabfT,  lijSH,  lotk  Incliuivt. 

dally  nadingi  of 
■•duly,  MB  p.  m., 


CMitnlttBie.r 


CharlotMj  3.  C  . 

Clieraw,  9.U — 

Flaroiuw.S.0 

<laliliilwronah.M.C.. 

LHioberton.lJ.  C 

Now-Berne,  K.  C..., 

lUlcij-b.N.C 

Saliotury,  N.  C 

Wwlolnnmib.II.C. 

Weldop,  N.G  

WllmiDgtan.N.C... 
CluiTlMtoD,^  C. : 

IlrwiohTl1le,aC.... 

Charleiiton.  8.  U 

llardeevllle,a.C.-. 

.THckKmboroneb,  S.C . 

Kinnutreii.  8.  C 

SwDtaHrea's.S.C.. 

ttemtMsUGew'a.S.C. 

YomM!ii«,&C 

AagDsto.O».: 

AI1etulil«,  S.  C 

AuRilBU,aa '.... 

lut««bart{,  3.  C 

ltJackviJle,8.C 

Canuk.Ga 

CliMWr,S.C 

C<>laubk.S.C 

Oreanifood,  S.  C 

UDEanPolD(,Oa.... 

WublDFton.  Qa 

W*yn»t»rDDgh.  G> 
Savnnuh.  Ok.  i 

AlbuD.T,  Qa 

ItalnbridgD.  0*!I1II 

Cedar  Key«,Fl» 

FenuuidU)»,"Fii:i:i 
FDrtGalnra,Oa.... 

JoHUp,  On 

Ure(Kk.FI> 

MUlea.  Oa 

QailmULda 

SnTBDnab.On 

8mltbTille,  Ca 

Thaiii*avilla,G>.... 

Waldo,  FU 

Wa7CiMS,Cia 

AUanU,Oa.i 

ABdaniiD,8.0 

Atlanta.  Oa. 

CartonTllle.  Oa 

(Mnmbn*,  Oa. 


83.  S 

80.8 

8o:« 

n.7 

TO.0 

re.  9 
H.g 

83.  2 
818 

8:.g 

|! 

Ban 
wia 

4<l!8 
U.S 

K.» 

BD.0 

ta.i 

&8.T 

BiT 
U.O 
(8.4 

BO.  4 
B5.8 

eo.2 

W.l 
67. » 

seio 
ei.B 

Btio 

BB.a 

84.1 

8b!i 

B0.7 

•a? 

S4.e 

ae.a 
w.s 

83.7 
S8.S 

Ml 

8v.a 

8ft.  1 

si:4 

88!  0 
85:7 
tl.* 

n.i 
w.g 
w.s 

Ollft 
88.5 
B14 

oil 

H.l 
SS.T 

DO.  8 

K.4 

84.0 
00.2 
88.0 

M.4 
«7.4 

SS-B 
86.1 
8S.1 
B4.3 

Bs!o 
as.0 

«»,8 

«B.B 

04.0 

■8.1 
(7.8 

88.5 

68.7 

ff7.a 

88.9 

SS.2 
87.0 
BB.8 

a.3 

«7.> 

70.8 

88.S 

so.  a 

8ft -ft 

87,8 

711.8 

68!! 

70.7 

65.8 

eg.  8 

05.7 
SB.  6 
05.1 

B3.1 
K.i 

ao.» 

M.« 

ta.9 

92.7 

n.s 
8>.a 

91.3 

89.0 

M.> 
8ft.  1 

83.8 

£■: 

90.9 

«1.T 
B&B 

94.6 

96!o 
93.4 
89,4 

91.3 

96.1 

96.3 

B3.0 

B1.7 

88!s 
83.0 

91.8 

BS.1 

«o!i 

98.1 
04!  8 

in.7 

BJ.0 
88.5 

84!o 
93.4 

?! 

71!  I 

m.s 

•BiO 
814 

SJ 

71.  S 
TB.8 
71. 1 
71.8 

70!  B 

72!  0 

69.8 

68:1 
■B.4 

8a!  1 

08.0 

70!  s 

78.1 
■9.4 

1; 

TO.S 

69!  E 

70!  1 
8S.7 

78!  8 
68!! 

90.8 

S! 

li 
Si 

87.4 

sb!i 

88.8 

80.4 

89.9 
9l!4 
89!7 

99.8 

89.1 

8&9 
93.6 

90.9 
90.7 
88.8 

91!  8 
89.0 
90.S 
93.9 

95!8 

B3!d 
93.1 

90.4 

84.8 

■9.1 

70.8 
■9.4 
67.8 
■7.0 
M.8 
61.8 

TiS 

S! 

70.7 
718 

87!  a 

70.8 
70.3 

■9.6 

6b!8 
6B,G 

89!l 

88!4 

70!  1 

73.  B 
70.  B 

71.7 

7i!e 
70!  I 

71.8 
79.6 

■t!4 

72.1 

87.  fl 
89.8 

67!  8 

78. 
88. 

s 

1 

Si 

82.9 

1 

82.6 

■2.8 

82.9 

84!  8 
82,8 

82.8 

79!  0 

81 
88, 

84. 

1 

S4. 

£ 

87. 

Si 

88. 

81,  B 
80.2 

■4.8 

84.T 

Si 

84.9 

69.9 

6S.,B 
88.1 

& 

•IS 

88,1 

85.6 
«.9 
B8.B 
•4.1 
66.1 

•1.8 

St! 

K.0 
65.6 

«:b 

70. 

tb! 

■7. 
•9. 
TO. 
■8l 

69. 

71. 
68. 

n.t 

04.0 
•18 

■1.0 

SJ 

70.0 
■9.9 

|! 

70,9 

70,6 

7l!l 
71,1 

S. 

n.» 

71.8 
66.8 
TX.1 
89.4 

89.9 

«r,B 

■9.8 
68.1 

TO.B 

73.B 

71.8 
7S.4 
TXB 

71.* 

74. 1 
6.B 

8.4 

1.1 

8.1 

B.> 

•4.9 

MLS 

1 

S3. 

M 
B( 

81 

H 
» 

es 

88 

74.8 

■K.S 
W.0 
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JUlHilB,  Ok.— Contlnnad : 

Q«tBeaTlIla,OB 

OnaiTllle,B.  C 

()illBa,0> 

NawBHi,0« 

Bpu:Uiibiirg<S.C.., 

W«»t  Point.' G«' '.!.'! 
MoDtgncwry,  AU. : 

C<leim,Ala 

EB&Dh,AU 

GnUTlfiA  All.... 

limoD.Ala 

MonloinaT,  Al>. . 

Opal£ft,  Ab. 

HnsAppIak  Ala... 

8>lin>.Ak 

HoUla,Al>.: 

Abnd«en.UiH.... 
ColniDbsi.  HlH ... 
BmgTMO,  Ala.... 

HmmTUm 

KMldiw,  XlH.... 

VobiKAla 

Okolou,  Ulu 

'JK*.'.?.'.;.".""' 

Hew  Otlaua,  lik : 

Amite  Oltjr.Lk'"! 
BrMkhMOL  Mlu, 
Chra*7vlll&  La... 
CoaahattkOhiito,  La. 
HHlahonb  UL 
Laf^rtt«.L>  . 
lO^dwi, !«.... 
Hatohi^  KlM. 
HatoUMAea,  1     .. 
Haw  Orieana,  La . 

Port  QU»n.  Kiii 
ahrawpgct,  I* ... 
Qalnatoa,^ai.i 

AoaUftTax 

BaItoB.Tei 

Bnalwo.Tu..-. 
Valombl^  Tax. . .  . 

Caei«kTM 

I>alIia,T«x ... 

OaIni(eii,Iez... 

Haane,Tex 

Hoiiaton,Iei 

HsntniUailei... 
LoDT'lB'r.Tax  -. 

IinlU|;T»i 

OiBonTaz 

PalMUatlra.... 
Ban  A  Mania  Tm. 
Boor  Lake.  i^ax... 

WaoaTeT..""!!!! 

WeaUwrf aid,  Tax 

Telmw.Tex 

Tiokabntg.  lliH.  I 

BdwifVlUH  .•■ 

JaekamTUiM  .... 

Lake,MiiB 

M<>unie,La 

Ttekabnnr.Uiu.. 
IJWe  Bock,  Ark. : 

AAanaaa  Cltf,  Ark 

BHokler.Ark 

DaraU'tBloKArk.. 
■Becord  insompU 


■» 

'.3 

'.a 

9.1 

;o 

-\ 

6.3 

.1 

LB 

e.1 

a.1 
a.1 

11 

LS 

lis 

i! 

1.1 
L3 
L7 

li? 

1.4 
I.S 

k 

LO 

L4 
L8 

) 
til 

<a.s 

88. 3 
tM.1 
M.7 
BZ.1 

M.T 
»LB 

«.7 

fll.7 

sols 

IQ.B 

■1.8 

89.  B 

Ma 

B2.2 

99.  8 

93^9 
90.0 

9&B 

9S!4 
92.S 

»o!i 

9S.8 
9S.0 

9Jl7 

BS.g 

a 

Bid 

98.7 
90.3 
98.1 
90.0 
93.3 
94.7 

1: 

91.0 

91.7 

9817 

93.5 

93.3 
B2.T 

SS.S 

98.8 

03.0 

•8.0 
88.0 

8o!t 

BS.1 

TO.  4 

07.0 

«a.i 

7b!8 
88.8 

Til 

a 

78.8 
89!  8 

ia.i 
Tiia 

78.9 

T1.8 

T4!a 

^a 

CI 

Nl5 

73.5 

72:0 
70.  B 

«[■* 

70!  3 
715 

so!b 

72.3 
72.8 
73.J 

«t:8 

00.  s 
i».3 

BS.7 
04.1 

88.7 
88.8 

e«.a 

«8:o 

sois 

h!o 
90.  a" 

02:0 
gg.7 

91.2 

91!  4 
eoio 

92.9 

vi7 

B8.3 

('» 

08-3 

gK8 
96.B 

m.» 

94.0 
94.0 
98.0 

9t.B 

94!  1 

M.O 
08.8 

S9.4 

wis 
92!  1 

88.8 
70:1 

89!  a 
aaii 

•o.a 

85.0 

as!  3 

70,0 

72.0 
89^8 

7a:  It 

70!  8 
71.0 

8a:  4 

89.  8 

88.8 
70.8 

74!  8 
70.  S 

72;i 

71;  a 

72.8 
78.3 

T».2 

to!  5 

73:1 
89:8 
Tlio 

8T:a 

84.2 

8o!8 
70,8 

83!  0 
83.9 

ai;3 

87,8 

84! 
B8.S 

8S!5 

86.0 
83,4 

84!  8 
88.  T 

M.S 
85.1 

84,0 
83.  T 

S5.T 
S5.8 

89.5 
90.3 

B5.5 

87,9 
8D,a 

so.o 
Ba!o 

00,8 

84.8 
88.7 

8»;7 

85!  9 

S5!5 

si 

ei.o 
86.5 

eD!8 

ff?!o 

88.3 
00.4 

87,8 

83.0 
88,1 
74.3 

e4!o 

68.3 

«!d 

87.3 

B8.B 

88.5 
88.4 

08.8 

09.8 

87:9 

88!  0 
88.5 

80.8 
82.9 

70.9 
88.0 
70.4 

(') 

88,0 
89,  B 

8e!5 

88,0 

83,4 
80.8 

W.S 

08,7 

87.0 
83.0 

87.0 

S8!l 
71. 8 

88.0 

7L6 

70.  T 
72,0 

«8!l 

72.7 

ii 

72.8 
72,8 

72,7 

7T:8 

7814 

73:5 

74.9 

75.8 
83.4 

77.8 
7l!8 

(') 
72!8 
79.1 

,£'. 

71.8 

72.3 
72.1 

73.0 
73.2 

aR.2 

1 

47.. 

40. 
49. 

4T, 
44. 

1 
a 

4e! 

47. 

S7. 
45! 

40. 

48. 
10, 

48. 
40. 

4o! 
ii 

58. 

6S. 
4.V 

84. 

58, 
53. 

(') 

53! 
43. 

48. 

*i 

40. 
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Mean  of  the  maximum  and  minimum  temperatures  (in  degrees  FahrenheU)  at  Vie  eotion* 

region  stations,  fc. — Continued. 


Diatriots  and  staiioiiB. 


Little  Rock,  Ark.— Con'd : 

Fort  Smith.  Ark. 

Ilolena,  Ark 

Kensett,  Ark 

Littlo  Rock,  At k 

MadisoD.  Ark 

ManDolio,  Ark 

Malrt^rn,  Ark 

Monticello,  Ark 

Newport,  Ark 

Parla,Tex 

Pino  Blair.  Ark 

Prescott,  Ark 

Rasscllrille,  Ark  — 

Toxarkana,  Ark 

liletnphis,  Tenn.: 

Arlin^n,  Tonn 

Bateaville,  Misa 

Itolivar,  Tonn 

BrowTiHvillo,  Toon... 

Corinth,  Miss 

Covington,  Tenn 

Dfcatur,  Ala 

I)yer>»burg,  Tenn 

(Irand  Junction, Tenn 

(trenada.  Miss 

Ilornando,  Mis«<    .... 

Holly  Springs,  Miss  . 

Memphis,  Tenn 

Milan,  Tonn    

XashvliK  Tenn 

Oxford.  Miss 

Paris,  Tenn ... 

Scottaboronjch,  Ala . . 

ToBCombia,  Ala 


May. 


Jane. 


Max. 


76.8 

80.2 

73.  l> 

77.9 

83.0 

83.3 

82.0 

70.8 

80.1 

80.1 

78. » 

81.1 

75.  8 

81.9 

79.9 

8i:o 

76.6 
79.2 
80.1 
79.1 
80.4 
70.3 
77.3 
84.5 
82. 9 
77.9 
77.6 
80.7 
75. 1 
79.4 
73.4 
77.7 
77.9 


Min. 


56.7 

57.1 

56.7* 

60.1 

53.6 

56.0 

51.8 

67.0 

57.4 

53.0 

51.1 

49.6 

56.6 

43.8 

64.1 
56.4 
54.7 
57.0 
54.2 
55.7 
54.8 
5-».  2 
56.4 
52. 1 
50. 8 
59. 3 
56. 7 
55.1 
57.3 
50.  G 
47.9 
5.).  8 
54.6 


Max. 


86.3 
91.6 
88.1 
89.0 
91.5 
93.7 
94.4 
92.1 
93.5 
90.4 
90.1 
93.4 
90.9 
88.9 

89.8 
83.8 
87.0 
89.1 
88.2 
89.4 
91.9 
86.3 
88. 3 
93.  2 
91.0 
89.1 
89.0 
9.M 
84.3 
90.7 
87.4 
87.3 
90.1 


Min. 


67.9 
6&8 
67.2 
71.8 
63.6 
69.2 
66.9 
66.7 
67.0 
64.2 
65.9 
61.5 
67.4 
67. 1 

65.2 
68.3 
66.9 
67.6 
67.9 
67.1 
65.7 
66.3 
67.3 
59.2 
80.4 
70.3 
70.7 
66.7 
68.5 
68.3 
57.1 
65.7 
65:6 


July. 

Aug 

Max. 

Min. 

Max. 

0 

o 

o 

91.8 

7L2 

89.1 

94.0 

71.5 

91.5 

87.6 

60.6 

86.3 

94.2 

75.4 

91.0 

97.3 

67.4 

96.5 

95.2 

71.9 

93.8 

99.3 

66.2 

95.3 

93.8 

72.5 

93.7 

93.6 

71.6 

90.8 

93.5 

65.3 

92.9 

93.7 

72.1 

92.7 

97.0 

62.7 

93.7 

92.1 

68.5 

94.2 

92.3 

71.7 

92.3 

92.5 

67.2 

91.8 

95.5 

70.6 

92.6 

89.8 

71.9 

90.6 

91.4 

70.6 

90.7 

92.6 

68.5 

93.4 

91.6 

09.7 

90.6 

93.0 

09.4 

91.6 

89.7 

09.7 

88.2 

89.7 

69.9 

90.6 

94.5 

68.6 

92. 8 

96.4 

80.8 

90.6 

90.6 

70.7 

90.4 

90.8 

74.9 

89.-0 

92.5 

G8.7 

92.2 

88.1 

71.2 

87.4 

93.0 

70.9 

92.0 

89.9 

65.5 

89.5 

89.1 

68.5 

88.3 

90.5 

69.5 

0 

91.6 

Min. 


68.2 
68.6 
65.1 
72.7 
61.3 
70.6 
62.0 
70.2 
67.7 
64.6 
70.1 
61.6 
67.6 
70.5 

57.8 

67.7 

66.7 

67.5 

65.1 

66.3 

68.6 

66.5 

67.3 

6.3.4 

71.6 

69. 

72. 

66. 

70. 

68.7 

63.4 

66.2 

68.0 


September. 


3 
0 
1 
1 


Max. 


83.1 
83.7 
78.3 
83.1 
88.8 
86.8 
86.0 
86.0 
85.6 
85.4 

(») 
86.2 
85.9 
86.4 

86.2 
82.8 
83.1 
83.9 
84.4 
83.9 
82.5 
79.8 
83.1 
86.4 
81.7 
82.0 
81.6 
84.3 
80.0 
83.8 
82.2 
81.0 
82.8 


Min. 


62.6 
63.2 
61.0 
67.0 
56.1 
64.0 
60.0 
64.1 
62.7 
5&2 

C) 
56.2 
62.2 
65.8 

• 

55.8 
64.2 
61.5 
61.8 
60.5 
6L4 
62.7 
60.4 
62.9 
60.8 
62.5 
64.5 
66.1 
59.8 
65.5 
65.3 
56.2 
60.5 
62.6 


October. 


Max. 


7L3 
69.9 
63.5 
70.8 
77.9 
73.8 
74.3 
7L8 
68.5 
74.6 

74.8 
72.  C 
75.5 

71.9 
70.6 
70.1 
69.2 

(^ 
69.5 
69.9 
64.4 
68.3 

(*) 
65.2 
67.5 
68.3 
69.3 
66.4 
70.6 
67.3 
68.1 
69.5 


Min. 


47.4 
46.3 
45.9 
52.0 
38.5 
46.9 
44.9 
46.6 
4X2 
49.6 

4L2 
44.8 

48.1 

37.2 

4«.8 
46.7 
46.9 

(*) 

46.0 

45.6 

44.7 

47.  G 

<») 

44.3 

48.f 

52.0 

44.7 

51.0 

46.9 

4e.7 

44.6 

46.8 


1  For  24  days. 


*No  record. 


*  Record  inoonplete. 
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APPENDIX   40. 

Averuffe  temperahtre  (im  de^recB  Fahrenheit)  of  the  eurfaoe  of  the  ocean  at  stations  of  the 
Signal  Service,  United  States  Army,  on  the  Atlantic  and  Gulf  coasts  for  each  month  of 
the  year, 

[Gonipoted  from  obaeryfttions  tAken  at  2p.  m.,  dailv,  from  the  dftte  obseryatioiiA  began,  to  December, 
1885^  indnaiYe.  Prior  to  Jannarr  1, 1881  obaervatlons  were  taken  on  Washington  time ;  from  Janu- 
ary 1  to  December  81, 1885,  on  75th  meridian  time.] 


Stations. 


Bastport^Me 

Portbuid.Ke 

Boston,  Mass 

iUock  Island, R. I.. 
Now  London,  Conn. 
New  Haren,  Conn. . 
New  York  Ci^  .... 
Sandy  Hook,  K.J  .. 
Atlantic  City,  N.J. 
Chincoteaffae,  Va . . 

Norfolk,  Va 

Fort  Macon, N.C... 
Wilmington.  N.  C  . . 
SmithviUe,N.C.... 
Charleeton, a C  .... 

Savannah.  Ga 

JacksonTlUe,  Fla. . . 

Key  West,  Fla 

Cedar  Keys,  Fla.... 

PensaeoliL  Fla 

Mobile,  Ala 

Galveston,  T«x 

InditfMbkTez 


Observations 
began. 


May, 
Deo., 
May, 
May. 
Apr., 

M*y. 

Dec*, 

May, 

May, 

May, 

Dec., 

July, 

Dec, 

Dec, 

Apr., 

Dec, 

Dec, 

June, 

Dec, 

Apr.. 

Dec, 

Dec, 


1874 
1873 
1881 
1881 
1874 
1881 
1873 
1881 
1881 
1880 
1873 
1883 
1873 
1879 
1874 
1873 
1878 
1874 
1879 
1881 
1873 
1878 
1874 


I 


85.9 
33.4 
83.0 
87.1 
86.0 
82.9 
33.4 
37.8 
3S.8 
38.0 
41.2 
48.2 
47.7 
47.5 
50.7 
49.9 
57.9 
72.0 
59.9 
55.3 
50.9 
64.8 
53.8 


33.1 
32.0 
81.6 
84.6 
35.1 
82.4 
32.6 
36.1 
37.0 
40.9 
44.5 
52.0 
50.4 
51.1 
53.2 
53.4 
61.0 
73.6 
63.7 
60.4 
54.3 
57.2 
58.6 


32.7 
33.5 
34.1 
36.5 
38.4 
35.6 
35.6 
38.6 
39.7 
43.0 
49.5 
54.0 
55.4 
55.4 
57.9 
58.4 
66.4 
75.7 
66.6 
63.4 
50.1 
68.8 
66.4 


? 

A 
< 


35.5 
89.2 
42.4 
42.5 
46.6 
45.4 
43.6 
44.4 
47.7 
52.4 
56.1 
61.0 
62.5 
62.1 
64.2 
64.6 
71.3 
78.8 
72.6 
70.9 
65w6 
7L0 
7L9 


I 


39.1 
47.0 
51.7 
49.8 
56.2 
56.0 
54.8 
53.8 
56.2 
65.4 
67.3 
71.4 
71.7 
72.3 
73.1 
73.1 
78.8 
82.8 
79.0 
78.0 
74.8 
78.2 
78.1 


§ 


42.9 
54.8 
60.0 
58.4 
66.4 
66.2 
65.9 
63.3 
65.7 
75.0 
76.0 
76.9 
78.8 
78.7 
80.0 
80.0 
83.4 
86.1 
83.4 
83.3 
82.4 
84.4 
84.6 


46.8 
59.6 
64.6 
65.5 
71.4 
72.6 
72.4 
70.9 
72.1 
80.0 
80.9 
81.8 
83.8 
83.1 
83.6 
84.5 
80.6 
87.4 
85.9 
85.2 
85.8 
86.5 
86.5 


4« 

I 

P 


49.8 
61.0 
04.9 
67.2 
71.9 
73.4 
73.3 
73.3 
72.8 
78.8 
80.5 
80.5 
81.5 
82.1 
83.2 
83.0 
85.5 
86.6 
86.6 
85.0 
85.0 
85.8 
86.9 


50.6 
57.8 
62.3 
64.5 
67.7 
68.4 
69.3 
70.3 
71.1 
75.2 
74.8 
77.3 
77.0 
7a  0 
7&0 
7a  4 
82.3 
86.1 
84.2 
82.6 
8L9 
81.6 
83.8 


I 


49.8 
62.3 
54.7 
67.7 
59.8 
58.8 
60.1 
61.4 
62.3 
66.2 
65.3 
70.0 
69.3 
70.6 
71.1 
71.0 
75.3 
81.4 
76.9 
76.1 
74.2 
75.6 
77.2 


mm 

a 


O 

48.2 
44.6 
44.3 
49.8 
40.6 
46.7 
48.5 
51.3 
52.3 
51.8 
54.4 
61.3 
59.5 
60.8 
50.6 
60.2 
67.3 
76.6 
66.8 
64.9 
63.4 
64.3 
65.0 


a 

P 


O 

41.0 
36.0 
35.9 
41.7 
40.4 
37.1 
38.4 
41.9 
41.4 
41.8 
44.0 
51.8 
49.9 
63.0 
53.2 
50.6 
59.0 
71.2 
60.6 
57.5 
63.3 
67.6 
59.6 
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APPENDIX  41. 

Normal  preofpUaOon,  and  departitn  of  1885  Otrtfnm,  oi  tlstitmt^ 
[The  Mrnul  hu  Imod  compntod  from  tlie  covbmm 


Jaowf. 


Ewtport.  Ue 

PortUnd.  Me 

Mount  WuLluEtoD,  N.  H 

Bmion.  Mann 

Block  IsluuL  R.  I 

New  H&v«n.  Cnim 

Haw  Landon.  Cddd 

Ulddts  AUu  tic  UlaUt : 

AlliuiT.N.Y 

Now  Turk  City 

PhtladolpUla,  Pft 

Atlttnllo  City,  N.  J 

BaniMatCify.N.J.'. 

CapaUnv,  N.  J* 

Bmndyllbok.  K.  J 

Baltlmoro,  Md 

WMhinetoo  Ctly 

C«^o^Mry.Va^ 

Norfolk?  v»  ...".;!i";i;i!i;!!": 

Soatb  AIlsDtlfi  SUIea : 

Charlolto,  N.  0 

lIinMtM,N.C 

Kitty  Hawk,  N.C- , 

Uacon,  Kort.N.1! 

Sralthvillo,  N.  C 

Wllmlnaloii,  N.  C 

ChnrlcsKin,  S.C 

Aiij-osta.  Oa 

Sarunuah.  Oa 

.TnekMmvUle.  Flu 

Florida  I'snlDHula; 

Cedar  Koya,  Fla 

ICpvWeal.FU 

8anford,Fla 

I'laatorn  Gulf  Statu: 

I'oou^a,  Fla 

Mobllo,  AIrt 

MimtKomery.  Ala 

Vicfc»linrit,ilUa 

New  OrlnanM.  Ltt 

WostwoGuirStiUea: 

KlirovoDort,  Lu 

Kort  Smith.  Atk 

LlilloKock.  Ark 

tialvoaton,  Tei 

Indianala,  Tex 

Paloatine.  Toi 

S«n  Antoolo.  T«i 

Rio  Gnado  Valluv: 

BrowMTllle,  Tei  

ItioOraiuIe  City,  Tex 

Ohio  Tidlry  and  TDdnoHoo  1 

ChattADooifn.  Todd 

KnoivillftVonn 

Uompbls,  Teon 

'  Station  doeml  Dooemlwr  II.  I 


+0.m  6 

-0.17  4 

4-1.23  3 

+0.3!  2.T2   . 


Febnuiy. 


a  iifl 

-Q0» 

+8.S2 

+L73 

BT,1 

+1.8 

ri7i 

IS  n? 

—1  7a 

-«,1« 

i.^ 

t.ti 

+1.*^ 

+aa 

+2.« 

-1.72 

S.83 

-S.IS 

+LB 

-B.SJ 

3  W 

AlM 

+0.1; 

+LB7 

S.SJ 

+4.M 

3  4.-1 

+0.01 

-3.ai| 

■station  cloied  October  31,1835. 
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REPOBr  OP  THE   CHIEF  SIGNAL   OPPICEE. 


Normal  precipiiaUon,  and  departure  of  1885  iher^flim,  at  etaUone  of  Ika 


Districts  and  statioDS. 


Ohio  Vallov  and  Tonnessoo— Cont'd: 

Nashville,  Tcnn , 

Louisville,  Kv 

(irooncastle,  Inrt , 

Indianapolis,  Ind 

Oincionati,  Ohio 

<*oliimba8,  Ohio 

ritt«banf.  Pa 

Lower  Lakes : 

lJaffiUo,N.Y 

( >s wego.  N . IT  . ........m ....... ., 

Itochester,  N.Y •. 

Erie,  Pa 

Cleveland,  Ohio 

Sandnskv,  Ohio 

Toledo.  Ohio 

Detroit,  Mich 

Upper  Lakes : 

Alpena,  Mich ..... 

Escanaha,  Mich  

(vrand  Haven,  Mich 

Mackinaw  City,  Mich 

Marqiiotte,  Mich 

Port  naron,  Mich 

Chicago,  111    

Milwaukee,  Wis .. 

Dulnth,  Miun     

Upper  MtBsissippi  Valley: 

Saint  Paul,  Minn 

La  Crosse,  Wis 

Davenport,  Iowa 

Dos  Moines,  Iowa  ..' 

Dnbnqrie,  Iowa 

Kookaic,  Iowa 

Cairo,  III 

Sprin^rfleld,  Dl ... 

Saint  Lonis.  Mo 

Missouri  Valley : 

Leavenworth,  Kans , 

Omaha,  Nebr 

Bennett,  Fort,  Dak.« 

Huron,  Dak .. 

Soil V,  Fort.  Dak , 

YaoKton,  Dak — 

Extreme  Northwest: 

Moorhead,  Minn 

Saint  Vincent,  Minn 

Ilismarck.  Dak 

Bu ford.  Fort,  Dak    

Totten.  Fort,  Dak .. 

Northern  Slope  ; 

Assinaboine,  Fort,  Mont 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont — 

Manimiis,  Fort,  Mout 

Poplar  River,  Mont 

Shaw,  Fort,  Mont , 

Deadwoo<l,  Dak 

('hevenne,  Wvo , 

North  Platto,Nebr 

Middle  Slope: 

Denver.  Colo 

Pike's  Peak,  Colo 

Wont  Las  Animas,  Colo 

Do<lpe  City,  Kans 

Elliott  Fort,  T.'x 

Sonthern  Slope: 

Sill,  Fort.  Ind.  T 

Concho,  Fort,  Tex.' 

Davis,  Fort,  Tex 

Stockton.  Fort,  Tex 


January. 


o 
?5 


In. 

5.24 
4. 23 
3.2G 
2.83 
3.  CO 
8.18 
3.09 

2.69 
3.09 
3.35 
3.45 
2.45 
2. 21 
2.10 
2.12 

2.12 
L28 
2. 3«| 
.1.  hg' 
1.27 
2.01' 
2. 071 
1.00 
0.08 


Jn. 

+1.06 
+2. 11 
±0.00 
+0.48 
+2.20 
+0.57 
+  0.94 


+0. 
—I. 
—l. 

^■. 

+0. 
— 0. 


41 
07 
23 
15 
18 
08 
06 
23 


February. 


—0.03 
+0.06, 
+0. 82i 
—1.49, 

--1.5'i| 
--0.80 
--l.il 
—0.80 
—0.37 

0. 98,  —0. 68 
1.40  —0.69 
L70  +0.40 
1.02  —0.02 
L4fl  +0.34; 
L68  +0.781 
4.  19  —0. 70 
2.05'  +0.76 
2.17]  +L09 

L33'  +0.14 
0.55  —0.14 
0.73|  —0.59, 
0.1 4|  +0.011 
0.57'  —0.20 
0.57  — o.or 


—0.72 
—0.01 
—0.22 
—0.09 
—0.05 

—0.30 
+0. 12 
— L04 
—0.60 
—0.14 
+0.28 
+0.56 
+0.59 
—0.11 
—0.44 

—0.23 
-0.91 
+0.01 
+0.21 
10. 14 

— 0.C0 
+0.10 
+0.06 
+0.18 


0.74 
0. 33; 
0.5} 
0.73 
0.22 
I 
1.10 
0. 82! 
1.12 
L91 
1.32 
O..53 
L31 
1.01 
0.27 
0.56 

0.64 
1.52 
0.21 
0. 28 
0.31 

1.10 
1.14 
0.«3 
0.31 


In. 

5.31 
4.71 
2.01 
3.02 
3.99 
3.80 
2.60 

2.47 
2.40 
2.66 
3.26 
2.09 
3.14 
1.92 
2.40 

2.11 
1.37 
2.10 
S.89 
1.40 
2.49 
2.32 
1.87 
LOO 

L02 
L12 
1.65 
I.St 
1.62 
L71 
4.34 
4.00 
a04 

L53 
0.83 
0.04 
0.38 
0.31 
0.81 

1.01 
0.39 
0.65 
0.49 
0.42 

0.58 
0.51 
0.44 
0.75 
0.77 
0.49 
0.63 
L19 
0.22 
0.37 

0.4h 
1.50 
0.3t 
O.M 
0.34 

1.77 
L14 
0.19 
0.81 


March. 


In. 

—3.31 
—1.83 
±0.00 
—2.08 
—1.32 
— L47 
—0.60 

—0.90 
— L27 
— i.Ol 
—1.16 
—1.64 
—2.81 
—1.81 
— L14 


In. 

5.25 
4.13 
0.06 
3.91 
3.64 
a  18 
2.96 

2.88 
3.05 
3.24 
3.08 
2.02 
2.68 
2.15 
2.07 


—0.48  1.97 
— O.44I  L74 
— 0. 63  2. 60 
—0.80  1.31 
(')  |L40 
-fO.OO  3.67 
— O.8II  2.80 
— L88  2.06 
-0.77i  L59 


-0.82] 

—0.84 
—0.35 
— L12 
— 0.8U 
—0.67 
—2.80 
—8.00 
—2.17 

—0.66 
—0.36 
—0.43 
—0.16 
—0.01, 
—0.41 

—0.93 
—0.291 
—0.29 
—0.05 
—0.17 

+0.20 
+0.09 
-0.28 
+0.07 
+0.27 
+0.16 
+0.26 
+L69 
+L09 
—0.21 

+  0.27 
+2.41 
—0.02 
—0.07 
+0.43 

—0.07 
—0.73 
+0.09 


L65 
L70 
2.20 
L33 
2.28 
2.22 
3.07 
2.83 
2.86 

2.34 
L80 
LOl 
0.72 
0.91 
L12 

L03 
0.64 
LOO 
0.45 
0.42 

0.04 
0.73 
0.48 
0.88 
0.01 
0.37 
0.62 
L07 
0.56 
0.61 

0.87 
L80 
0.45 
0.81 
0.53 

L35 
L30 
0.41 


In. 

—2.92 
—8.11 
±0.00 
—3.09 
-3.08 
—2.05 
—1.82 

— L35 
—2.67 
—2.28 
— L26 
—2.05 
— L93 
— L62 
2.01 

—0.72 
+0.49 
— L48 
—0.10 
+0.74 
— Z86i 
—2.28 
-2.44 
—0.82 

—LOO 
— L19 
— Z03 
— L29 
— L87 
-2.06 
—2.80 
—2.00 
—2.40 

—103 
— L17 
—0.88 
—0.00 
—0.86 
—0.87 

—0.72 
—0.08 
—0.88 
—0.42 
—0.27 

—0.61 
—0.83 
-0.24 
-0.10 
—0.21 
—0.85 
—0.17 
+L84 
—0.06 
—0.24 

+0.10 
—LOl 
—0.09 
—0.00 
+L33 

±0.00 
+0.44 
+0.87 


AprlL 


In. 


Mmj. 


1^ 


+o!o7l  L88l  +0.40 


5. 

4.00 

4.01 

3.67 

3.23 

3.21 

2.60 

2.43 
L99 
2.65 
2.60 
2.46 
2.62 
2.28 
2.28 

L85 
L03 
2.62 
L19 
L72 
2.10 
8L88 
190 
2.08 

2.10 
2.03 
8.03 
2.78 
2.07 
3.12 
4.11 
3.72 
8.60 

8.87 
8.65 
2.20 
2.62 
LSO 
8.20 

L76| 
L22 
2.80 
L84 
2.72 

0.79 
0.84 
LOO 
L22 
0.67 
0.77 
0.00 
4.81 
L24 
L88 

2.00 
8.50 
0.85 
L23 
L44 


In. 

— L78 
+0.84 
±0.00 
+L7I 
+0.11 
+L40 
+0.29 

+LOI 
-0.13 
+0.41 
—0.25 

+ao7 
—at 

+0.18 
—0.45 

+0.43 
+L2S 
— L24 
+0.00 
+0.24 
—0.90 
+0.87 
—0.04 
— LIO 

+L03 
—0.18 
—0.50 
+0.84 
+0.72 
+0.21 
—2.08 
+2.04 
+L34 

+2.70 
+2.70 
—0.80 
— L40 
+0.70 
+L82 

+L08 
+1.03 
+0.82 
+0.37 
+0.85 

—0.41 
—0.20 
—0.55 
—0.21 
+0.84 
±0.00 
—0.09 
— L70 
+2.68 
—0.23 

+2.88 
+L69 
-4).  40 
+0.14 
+3.23 


In.      In, 


2.40  +0.16 
2.22  +L94 
0.68  —0.12 
0.451  +0.281 


3.05 
8.04 
8.37 
4.25 
S.S5 
4.70 
2.78 

8.04 
2.83 
8.15 
8.07 
8.25 
8.54 
8.83 
8.03 

8.80 
8.00 
8.42 
2.00 
8.00 
8.11 
8.81 
8.48J 
8.86 

3.61 

8.301 

4.?8 

5.53 

8.90 

4.07 

i.27 

&40 

8L71 

5.11 
4.96 
2.58 

4.20 
2.78 
4.54 

8.15 
2.85 
8.03 
2.01 
L45 

L28 

2.00 

2.75 

L07 

0lO7 

L48 

L58 

6.10 

128i 

3.11 

8.10 
4.10 
2.88 
4.32 
5.88 

&.10 
4.82 
L50 
L51 


+o.n 

+0.26 


— L48 

+Lia 

+0.48 

+a7« 

+0.65 
-L13 
+L23 
+0.03 
+0.81 
+L78 
+0.09 

^LOJ 
— 0.» 
—2.25 

—0.871 
+0.10 
+0.69 
—0.01' 
—3.02 
—133 

— L89 
—0.84 
—184 


— L28 
— L48 
—LOO 
—162 
—0.91 

+0.78 
—0.55 
—0.18 
+0.94 
—0.08 
—0.53 

—0.76 
—110 
— 0.0» 
+0.25 

—0.85 
—112 


—0.54 
—0.71 
—0.71 
— L04I 


+0.20 

-0.97 
+L93 


—0.25 
+L35 

+0.44 
-L52 
+0.80 

+a9? 


>  No  record. 


>  Station  closed  November  30, 1885. 


*  September  15, 1885. 
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Signal  Service,  UMted  States  Army,  for  each  month  of  tlie  j^Mtr— Ccntinuocl. 


June. 

• 

July. 

AngOBt 

September. 

October. 

November. 

December. 

-i 

epartnre 
for-. 

• 

P.? 

• 

1 

1^ 

o 

epartare 
f-or— . 

i 

Departure 
+or— . 

• 

•3 

i 

epartare 
+or— . 

• 

1 

epartare 
+or— . 

"A 

P 

^ 

>? 

\^i 

P 

'A 

'A 

P 

>^ 

P 

In, 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

4.17 

—0.45 

5.02 

+0.24 

8.20 

-2.24 

.3.49 

+2.11 

3.01 

—0.02 

3.82 

—1.09 

3.78 

—0.88 

4.39 

-L21 

4.22 

—2.21 

3.51 

-a  54 

2.08 

+2.73 

3.50 

+1.47 

3.76 

+2.41 

4.411 

—1.57 

8.04 

±0.00 

4.22 

db0.00 

7.21 

:fe0.00 

6.01 

4:0.00 

2.47 

+  1.20 

2.14 

+0.40 

6.3lt 

-1.43 

5.47 

-fO.27 

5.51 

—4.08 

3.29 

+2.53 

2.08 

-0.82 

a  37 

—0.12 

3.65 

—0.01 

3.45 

—1.00 

4.74 

—0.78 

8.93 

—2.52 

4.08 

+0.87 

2.32 

+0.40 

2.94 

—0.64 

3.25 

-0.92 

3.83 

—2.01 

3.99 

-fl.09 

8.06 

—0.88 

8.87 

+2.03 

2.52 

+0.32 

3.47 

—0.36 

3.31 

-0.23 

3.56 

—1.71 

3.51 

-0.83 

4.65 

—2.10 

8.32 

+2.32 

2.59 

—0.90 

2.66 

+  1.63 

2.45 

+0.12 

2.03 

—1. 20 

3.37 

-f3.02 

8.67 

—0.0* 

8.43 

+7.20 

3.16 

+  1.72 

3.96 

[    +2.23 

3.43 

—0.77 

3.46 

+  1.05 

3.38 

-f0.5e 

8.38 

+L51 

2.44 

—0.07 

2.50 

+1.06 

3.46 

—0.13 

3  IP 

—1. 02 

3.67 

+  0.20 

3.32 

-fO.95 

8.42 

—0.08 

2.05 

—0. 75 

2.34 

+0.15 

3.21 

—0.55 

2.76 

—0.60 

2.99 

—0.71 

4.17 

-f2.07 

3.36 

— L83 

3.40 

+4.57 

4.25 

—0.83 

4.55 

+3.02 

4.57 

+1.26 

3. 42 

—0. 23 

4.45 

-f2.77 

4.29 

+0.19 

3.4; 

+  1.73 

8.77 

—1.76 

3.10 

+0.08 

2.6»l 

+  1.98 

2.69 

—1.01 

4.90 

-fl.71 

4.16 

—1.08 

4.03 

—0.16 

3.31 

—1.19 

3.18 

—0.26 

3.28 

—0.63 

2.78 

—1.01 

3.68 

—0.32 

8. 68 

—1.19 

2.91 

+0.06 

2.44 

—0.27 

2.81 

—0.89 

2.88 

+0.22 

2. 5l' 

+0.33 

3.78 

—0.42 

4.03 

—1.20 

2.98 

+2.07 

2.00 

—1.06 

2.73 

—1.05 

2.48 

—0.29 

2.77 

—0.47 

3.86 

—2.12 

3.40 

—0.91 

8.73 

+3.45 

4.50 

—0.83 

4.6fl 

—0.26 

2.86 

—0.30 

2.39 

+0.73 

4.  CO 

-2.00 

3.86 

—1.22 

4.18 

+  1.07 

4.21 

—2.52 

3.87 

-1.62 

2.68 

+0.73 

1.8J 

+1.54 

4.02 

-fl.02 

8.39 

—0.20 

3.00 

+1.82 

3.07 

+0.74 

4.04 

4-0. 1 1 

3.18 

-1.65 

2.0.! 

+0.77 

2.58 

—0.70 

3.47 

+0.08 

2.07 

+aii 

1.81 

-1.12 

2.91 

—0.87 

3.03 

—0.82 

4. 05 

—2.32 

4.08 

—0.74 

3.25 

—1.40 

3.10 

—0.03 

4.95 

—3.95 

3.77 

—0.80 

2.45 

+  1.05 

2.08 

-0. 21 

4.01 

-fl.28 

2.91 

+0.00 

2.8JI 

+0.40 

2.45 

—0.39 

3.17 

—0.05 

2.70 

+0.40 

2.43 

+  0.10 

4.35 

-fO.85 

3.81 

—1.40 

8.23 

+8.05 

2.79 

+0.18 

3.81 

+0.03 

2.84 

—0.51 

2.30 

+  1.05 

4.23 

-f2.26 

3.45 

+0.78 

8.00 

+4.30 

8.14 

+0.16 

2.77 

—0.37 

2.09 

—0.50 

1.80 

+0.82 

&33 

—0.51 

4.06 

—0.60 

3.49 

—0.98 

4.43 

—2.08 

2.98 

—2.19 

1.73 

—0.80 

1.3:1 

—0.79 

4.94 

-1.21 

8.38 

+2,48 

3. 76 

—0.07 

3.30 

+0.16 

2.14 

—1.21 

1.82 

—0.72 

1.29 

—0.65 

4.75 

+0.17 

9.29 

+3.22 

3.05 

±0.00 

5.09 

—0.31 

2.58 

—2.28 

1.89 

—1.29 

1.33 

+0.04 

4.80 

—2.72 

3.78 

—2.12 

4.21 

+8.47 

3.35 

+0.81 

3.09 

—0.88 

2.05 

—0.85 

1.70 

+0.25 

7.91 

—2.88 

4.36 

+2.10 

3.88 

+L22 

8.39 

+1.43 

4.65 

—0.47 

2.85 

—1.74 

1.50 

+0.37 

5.09 

-fO.47 

5.38 

+0.97 

3.81 

+4.18 

4.87 

—0.29 

3.14 

—0.82 

2.20 

—1.00 

1.90 

+1.21 

5w61 

—I.  .36 

4.51 

—2.22 

3.08 

+2,90 

3.65 

+0.12 

3.56 

+0.03 

2.01 

—1.13 

2.25 

-0.29 

4.53 

+0.10 

4.04 

—3.22 

2.76 

—0.38 

2.72 

+2.01 

3.29 

—0.40 

3.91 

—1.15 

8.68 

-0.67 

a.  49 

—2.21 

2.51 

—0.72 

2.87 

+  1.95 

.3.43 

+1.04 

4.60 

+L70 

8.21 

—1.77 

8.26 

—0.74 

4.99 

—2.08 

4.14 

—1.56 

2.50 

+0.46 

3.21 

+5.77 

3.07 

+4.44 

2.03 

—0.95 

2.42 

-0.39 

5.50 

— L59 

5.08 

—0.62 

3.43 

+1.77 

3.55 

+4.10 

3.42 

+0.81 

2.44 

—0.68 

1.67 

—0.70 

0.46 

—3.79 

6.17 

+3.07 

3.59 

+0.91 

8.53 

—1.03 

8.15 

+0.71 

1.32 

—0.59 

l.Ol 

+0.16 

3.97 

+1.01 

2.17 

—0.02 

2.21 

+3.66 

1.24 

+0.23 

0.09 

—0.65 

0.29 

—0.01 

0.45 

(«) 

4.70 

+0.73 

4.80 

—0.31 

2.92 

+0.07 

1.90 

+0.71 

1.99 

—1.01 

0.50 

+0.94 

0.82 

—0.22 

3.50 

+1.60 

2.50 

+0.21 

2.02 

+2.48 

1.19 

-fO.58 

0.70 

—0.68 

0.43 

+0.22 

0.46 

—0.32 

4.91 

—2.04 

3.98 

—2.01 

2.87 

+3.34 

2.89 

+1.91 

1.76 

—0.52 

0.53 

+2.10 

0.70 

—0.63 

4.02 

+3.30 

4.42 

—1.08 

3.84 

—2.37 

2.0t 

—0.44 

2.88 

—2.20 

1.02 

—0.88 

0.82 

—0.60 

2.08 

+0.24 

2.74 

+  1.08 

3.13 

—2.18 

1.95 

—0.97 

2.43 

—2.50 

0.50 

+0.56 

0.56 

—0.02 

3.53 

—1.14 

2.36 

+0.05 

2.71 

—1.09 

1.32 

—1.18 

1.23 

—0.09 

0.71 

—0.05 

0.77 

—0.43 

3.10 

+2.89 

2.56 

+0.46 

1.19 

+0.31 

0.78 

-0. 52 

0.84 

—0.05 

0.89 

+0.17 

0.86 

—0.72 

2.98 

+0.47 

4.44 

+  1.30 

2,82 

—0.91 

0.72 

—0.59 

0.79 

—0.13 

0.68 

+0.32 

0.48 

—0.01 

2.18 

0) 

3.26 

-1.70 

1.90 

—0.45 

1.28 

—1.11 

0.55 

—0.49 

0.95 

—0.79 

0.74 

—0.83 

2.23 

+3.87 

1.90 

+0.92 

1.12 

+0.69 

1.02 

—0.77 

0.79 

—0.42 

0.78 

—0.13 

0.64 

—0.26 

2.79 

+1.39 

1.15 

—0.30 

1.23 

+0.37 

0.74 

-0.06 

0.24 

+0.64 

0.24 

+0.22 

0.09 

+0.83 

2.61 

+L85 

1.82 

—0.16 

0.85 

—0.37 

1.51 

—1.40 

1.00 

—0.84 

0.69 

-0.44 

1.88 

—1.17 

2.19 

+2.22 

0.60 

+0.28 

0.81 

+0.13 

0.70 

+0.43 

1.45 

—0.82 

0.02 

+0.06 

0.80 

+0.14 

1.84 

+2.67 

1.80 

+1.25 

0.72 

—0.30 

0.04 

—0.49 

0.89 

—0.80 

0.82 

—0.03 

0.31 

+0.10 

2.84 

+0.49 

1.07 

+0.90 

0.93 

+0.38 

1.52 

—1.27 

1.02 

— O.0tf 

0.58 

—0.56 

0.8) 

—0.64 

i.20 

+0.63 

2.35 

—0.91 

2.03 

—0.83 

0.81 

+0.09 

1.57 

+0.12 

1.11 

+0.29 

1.50 

—0.32 

1.51 

+1.24 

1.72 

+0.19 

1.51 

+0.63 

0.88 

—0.19 

0.72 

—0.44 

0.81 

+0.8(y 

0.21 

—0.05 

8.78 

+0.00 

2.97 

+0.15 

2,52 

+2.35 

1.35 

—0.49 

L32 

—0.14 

<L44 

+1.27 

0.77 

+0.18 

1.62 

-0.80 

1.76 

—0.43 

1.53 

—0.35 

0.92 

+0.30 

0.74 

—0.01 

0.09 

—0.14 

0.74 

+0.34 

1.79 

—0.50 

4.38 

-L71 

3.98 

—1.94 

1.80 

—0.82 

1.49 

+0.04 

1.80 

—0.99 

1.48 

+2.55 

2.51 

—0.37 

1.70 

+  1.01 

2. 12 

+1.63 

0.60 

+0.39 

0.64 

+0.55 

0.31 

+0.39 

0.85 

+0.06 

2.97 

-0.95 

3.03 

+2.40 

3.30 

—1.60 

1.29 

+2.19 

1.32 

—0.20 

0.03 

—0.27 

0.80 

+0.96 

4.08 

+5.74 

3.11 

+0.48 

3.47 

+  1.47 

2.23 

—1.58 

2.81 

—2.21 

0.05 

—0.40 

1.02 

+  1.09 

5.42 

+2.74 

3.03 

—1.61 

2.74 

+2.98 

2.73 

+0.10 

2.37 

—1.39 

1.91 

—0.06 

2.13 

-0.55 

2.67 

+L88 

8.47 

—1.88 

3.55 

—1.64 

4.36 

(•) 

2.99 

(') 

1.31 

<■) 

1.47 

<•) 

2.24 

—1.07 

8.58 

— L08 

5.27 

—1.93 

2.08 

—0.50 

2.14 

—1.44 

0.45 

—0.44 

0.39 

—0.15 

2.  IS 

+0.71 

1.90 

—0.03 

2.52 

—1.91 

5.24 

—4.02 

1.56 

.    -0.44i 

0.70 

—0.66 

0.70 

(») 

■Noreoord. 


*  Station  dosed  September  15, 1886. 
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Signal  Serv^icc,  United  States  Army,  for  each  mouth  of  tJic  year — Continaod. 


June. 


In. 

1.181 
0.47 
1.00 
0.80 
0.16 
0.42 
(^ 

1.00 
0.84 

0.98 
2.38 
1.28 
1.80 

2.74 
1.16 
2.88 
1.70 
1.08 

0.75 
0.41 
0.20 
0.32 

0.10 
0.07 

1.88 
1.36 
8.10 
4.26 
1.68 


In, 

+0.30 
+2.16 
—0.18 
—0.07 
—0.00 
-^0.24 
(«) 

+L41 
+1.83 

+ai2 

+2.53 
+0.92 
+L60 

+0.59 
—0.87 
—1.11 
—0.02 
+0.45 

+0.67 
+0.06 
—0.18 
-^.13 

—0.10 
—0.01 

+0.83 
+2.15 
—0.74 
—2.23 
—0.03 


July. 


In. 

3.22 
8.01 
4.05 
8.34 
2.17 
1.84 
0.18 

0.11 
0.59 

0.20 
0.74 
0.68 
0.92 

0.98 
0.86 
0.95 
0.75 
1.08 


0.26 
0.02 

♦) 
01 


t 


0.02 

4.13 
1.75 
5.22 
2.78 
2.46 


In. 

—2.09 
—1.95 
—1.45 
—2.41 
+0.36 
+1.09 
— O.IU 

—0.11 
—0.01 

+0.03 
—0.62 
—0.57 
-0.53 

—0.76 
+0.24 
—0.78 
—0.51 
—1.01 

+0.06 
+0.03 
±0.00 
+0.05 

:^0.00 

—0.02 

—0.70 
+1.81 
—1.37 
+i.87 
+L59 


Angost. 


In. 

2.84 
2.28 
4.74 
3.3a 
3.08 
2.41 
0.32 

0.10 
0.85 

0.00 
0.82 
0.35 
0.20| 

0.68 
0.75 
2.80 
0.72 
0.43 

0.29 
0.03 

(*) 
0.01 

(*) 

0.20 

4.48 
2.61 
6.68 
3.40 
2.09 


In. 

—1.86 
—1.82 
—1.68 
—1.75 
— L84 
+0.05 
4-0.54 

—0.06 
+0.05 

dbO.OO 
•t-0.09 
—0.28 
—0.13 

—0.50 
—0.75 
—2.68 
—0.72 
—0.43 

+0.53 
-O.03 

(♦) 
—0.01 

dbO.OO 
—0.07 

+4.51 
+L95 
— 1.68 
—0.06 
+0.06 


Sejiteinbor. 


73 

I 


In. 

1.30 
1.22 
1.58 
1.23 
1.14 
0.55 
0.07 

0.35 
0.88 

0.57 
0.63 
0.87 
1.35 

4.20 
3.07 
7.88 
1.87 
0.88 

1.10 
0.70 
0.30 
0.16 

0.01 
0.05 

4.98 
2.90 
10.29 
8.64 
2.60 


In. 

+0.67 
—1.00 
—1.14 
—0.42 
—1.03 
—0.53 
—0.07 

—0.27 
+0.41 

-0.18 
+0.03 
—0.28 
—0.47 

—0.86 
+0.62 
+1.72 
+0.61 
—0.02 

+0.40 
+2.21 
—0.22 
—0.06 

+0.04 
—0.06 

—0.82 
+0.49 
— L96 
—1.00 
+0.82 


October. 


In. 

1.03 
1.44 
1.07 
0.93 
0.58 
0.80 
0.0i 

0.55 
1.70 

1.61 
1.76 
2.64 
2.26 

5.12 
6.15 
6.95 
4.65 
2.77 

1.58 
1.28 
0.03 
1.20 

0.66 
0.47 

1.99 

L84 

1L22 

11.98 

2.60 


In. 

+0.04 
—0.98 
—1.29 
—0.90 
—0.20 
—0.20 
—0.04 

-0.48 
—1.11 

—0.93 
—1.04 
—1.81 
—1.46 

—1.64 
—2.31 
+0.66 
—2.97 
—1.11 

—0.47 
—1.18 
—0.91 
—0.48 

—0.26 
—0.16 

+0.14 
-fO.28 
+2.33 
+5.62 
—1.26 


Korember. 


In. 

0.02 
0.47 
1.061 
0.62 
0.80 
0.34 
0.18 

0.95 
1.61 

0.88 
1.62 
2.19 
2.30 

8.70 
7.63 
13.96 
7.17 
8.92 

2.88 
8.85 
2.  SO 
8.14 
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2.84 
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9.30 
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In, 
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*Hov0Ooi4. 


*  Inappreciable. 
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APPENDIX   42' 

Monthly  and  annual  preeipitationj  from  reports  made  hy  voluntary  observers  of  the  Signal 
Service,  United  States  Army,  for  the  year  ending  December  31,  1885. 


Stations. 


Accotink,  Va 

Aiken,  8.C 

Albany,  Orcg 

Albion,  I<:aho 

Allison,  Kans 

Altoona,  Pa... 

Amherst  (Agii.  Sta.)  Mass.. 

Ambers^  Moss 

Anna.  Ill 

Ann  Arbor,  Mich 

Antrim,  N.H 

Archer,  Fla 

Ashland,  N.H 

Asheville,  N.C 

Asbwood,  Tenn 

Atchison, Kans  ............. 

Athens,  Oa 

Anbnm,  N.  Y 

Austin,  Tenn 

Austin,  Tex 

ISainbridge  Island,  Wash  . . 

Itondon,  Oreg 

N.H 


Itelmont, 

Beloit-Wis 

nethel.  Conn 

Bird's  Nest.  Va 

nirmingham,  Ala ... 
Birmingham,  Mich . . 
Blooming  Grove,  Pa 

Blue  Hill,  Mass 

Bine  Lake,  Cal 

Boyne,  Mich 


Brattleborongh,  Vt 

Bristol,  N.H. 

Brnington,  Va 

BuukerHilLIU •.. 

Burlington,  Vt 

('ahnenga,  Cal 

Carson  City,  Nev 

Carthago,  Mo 

Catawissa,Pa 

Cedar  Rapids,  Iowa  — 

CeotreTille,  Mo 

Chambersburg,  Pa 

Chapel  Hill,  N.C 

Charleston,  111 

Charlotte,  Vt 

Chester,  Minn 

Cincinnati,  Ohio 

Clay  Centre,  Kans 

Clobnme.  Tex 

Cleveland.  Ohio 

Clyde,  Ohio 

Cockbnm  Harbor,  N.  S. 

College  City,  Cal 

College  Hill,  Ohio 

Collinsville,  lU 

Comfort.  Tex 

Conception,  Mo 

Contoocook,  N.H 


In. 

4.00 
&16 
4.20 
0.30 
0.32 
8.92 
3.78 
4.21 
4.64 
2.54 
(») 

a  18 

5.69 
4.20 
5.00 
1.27 
7.88 
5.78 
6.87 
6.87 
1.01 
0.82 
5.06 
1.06 
6.00 
6.20 

<I> 
(») 

1.50 

(') 
&79 

(») 
(') 
5.79 

(•) 
.^09 

2.36 
0.84 
0.40 

(') 
4.13 

2.15 

0) 

3.62 

5.24 

(•) 
4.30 

(') 

4.26 

1.11 

4.48 

8.17 

(») 

0.40 
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4.42 
5.01 
1.31 

(•) 
3.83 
1.80 

(') 

a  40 


In, 

3.27 

3.56 

2.76 

5.63 

3.81 

3.20 

2.85 

3.49 

0.83 

(»> 

1.04 

0.55 

(») 
0.57 


In, 

0.90 

0.06 

0.63 

1.63 

0.79 

2.35 

1.55 

0.00 

0.48 

(») 
L40 
1.16 
0.68 
0.17 


t 


In. 

2.56 

3.18 

3.37 

2.61 

1.81 

1.88 

1.08 

2.83 

&00 

0.46 

2.10 

5.83 

3.02 

3.40 


I 


In. 

2.66 

2.00 

1.61 

2.001 

2.64 

1.68 

2.04 

8.26 

2.70 

2.10 

7.04 

4.68 

4.26 

5c  68 


>Ko 
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KEPOBT  OP   THE   CHIEF   SIGNAL  OFFICER. 


APPENDIX   45. 

Preeipitaiion  at  the  ooiton-region  stations  of  iho  Signal  Service,  United  States  Armg,  for 

the  months  May  to  October,  1685,  both  inclusive. 


Districts  and  stetiODS. 


WUmingtoD,  K.  C. : 

Charlotte.  S.G 

Cheraw,  S.  C 

Florence,  S.  C 

Goldsborongh,  K.  C  . . 

Lnmberton,  K.  C 

New- Berne,  N.  C 

Raleigh,  N.C 

Salisbury,  N.  C 

Wadesborongh,  D .  C . . 

Weldon,  N.C 

Wilmineton.  N.  C  .... 
Charleston, ».  C: 

Branchville,  S.  C 

Charleston,  S.  C 

Hardeeyille,  S.  C 

Jacksonboroagh,  S.  C. 

Kingstree,  S.  G 

Saint  Geortse's.  8.  C  . . 

Saint  Hatihew's,  S.  C 

Yemassee,  S.  C 

Angosta,  6a. : 

Allendale,  S.  C 

Athens,  6a 

Aagnsta,  6a 

Batesbnrg,  S.  C 

Blackyille,  S.  C 

Camak,  6a 

Chester,  S.C 

Columbia,  8.  C 

Greenwood,  S.  C 

Union  Point,  6a 

Washington,  Ga 

WaynesDorongh,  6a .. 
Savannah,  6  a. : 

AlbaxifF,  Ga 

Allapaha,  6a 

BainDridge,  6a 

Cedar  Keys,  Fla 

Eastman,  6a 

Fernxutdina,  Fla 

Fort6aines,  6a 

Jessup,  6a 

Live  Oak,  Fla 

MiUen,6a 

Quitman,  6a 

Savannan,  6a 

SmithviUe,  6a 

Thomasville,  6a 

Waldo,  Fla 

Way  Cross,  6a 

Atlanta,  6a. : 

AndertoxL  S.  C 

Atlanta,  6a 

Cartersville,  6a 

Columbus,  Ga 

Daltou,  6a 

6ainesville,  6a 

6reenTilIe,  S.  C 

6riffin.6a 


I 


In^^«t. 
6.53 
6.48 
4.71 
5.87 
6.46 
10.86 
7.00 
6.85 
8.97 
&69 
a58 

1.03 
2.20 
4.73 
3.08 
5.80 
3.73 
4.51 
&67 

6.77 
6.05 
5.87 
4.69 
2.64 
6.04 
1.71 
0.21 
4.09 
&65 
&43 
4.79 

5.07 
4.09 
0.44 
3.48 
0.19 
6.21 
8.21 
8.48 
5.68 
a  12 
4.59 
3.98 
4.64 
8.08 
6.30 
5.15 

2.35 
6.21 
6.08 
6.01 
7.25 
4.04 
4.16 
6.88 


g 


Inches. 
8.48 
4.98 
5.64 
6.31 
7.67 
6.17 
0.99 
&00 
1.73 
1.85 
8.20 

5.47 
5.96 
12.95 
6.95 
6.64 
4.85 
6.57 
6.20 

4.12 
4.01 
2.80 
6.29 
7.20 
6.22 
2.46 
4.90 
4.18 
2.47 
4.33 
8.49 

8.32 
3.74 
0.31 
10.96 
0.15 
3.97 
2.21 
&00 
6.97 
4.86 
1.66 
8.10 
2.38 
&15 
1.39 
4.35 

8.74 
4.83 
3.61 
3.83 
0.16 
2.81 
4.87 
3.09 


Indus. 
6.31 
4.98 
3.99 
5.25 
7.34 
5.53 
2.02 
3.35 
2.61 
6.21 
4.04 

3.00 
7.49 
7.83 
8.68 
6.74 
4.47 
a83 
&74 

6.49 
6.01 
3.57 
3.45 
4.46 
2.63 
6.23 
6.04 
2.86 
3.80 
1.18 
1.83 

0.09 
6.38 
0.73 
9.17 
0.42 
7.62 
8.88 
7.41 
6.51 
6.56 
8.37 
7.30 
4.04 
4.60 
1.23 
7.55 

3.45 
4.02 
3.42 
3.60 
1.68 
6.06 
8.75 
6.68 


« 
s 


Inches. 
a  18 
2.69 
7.22 
4.67 

ao2 

a94 
5.77 
a26 
1.82 
1.35 
4.73 

7.24 
19.18 
17.01 
ia71 
10.19 
6.83 
6.75 
14.72 

4.58 
7.61 
a50 
a23 
a85 

a  48 
a  84 
a86 
a  13 

4.29 

a  54 
a83 

a6i 

7.90 
0.05 
10.09 
2.80 
7.47 

a  41 

11.68 
9.71 
a87 
2.04 

14.95 
4.99 
a  19 
3.15 
a89 

4.48 

ao2 
a62 
a64 
a  70 

&05 

6.39 

-  6.81 


o 


Inches. 
3.45 
1.90 
a  37 
2.70 
a69 

aoo 
a  42 
a54. 

1.93 
2:25 

a69 

2.36 
a  32 

a89 
a63 

(') 

ass 
a  15 
7.37 

a24 
&06 
a72 

4.28 

a  02 

7.35 
2.55 

a  47 
a  69 
a43 

5.27 

a63 

ass 
aus 
a  45 
a  76 

7.96 

iai6 

a  12 

ia52 

1LI8 

a98 

4.10 

11.06 

a  61 
aoo 

4.52 

iai3 

a  12 
a5o 
4.37 
a25 
a  74 
a  73 
a97 

11.64 


o 
.a 

a 

O 


a64 
a28 
4.39 
a2e 

4.04 

a  41 
4.00 

&49 

a2i 
(») 

&73 

a  18 

&09 

a  10 

4.29 

(») 

a79 

4.56 

aso 

3.85 

ao7 

4.18 

a  14 
a9o 
a  27 
aso 

4.U3 

as9 
a32 

4.90 
4.15 

a  45 
a  75 
an 

4.38 
4.45 

a26 
aoe 

10.03 

a35 
a39 
ao7 

7.Gi 

ass 
aee 
a  14 
aeo 

a32 
ass 

4.03 

aes 
ao3 

4.58 

a  78 
4.88 


1  No  record. 
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Predpitaiion  at  the  cotton-region  stations  of  the  Signal  SercicCf  ^*c — CoDtiuued. 


Distriota  and  Btatioiw. 


A.tlatita,  Oa.— Continaed : 

Macon,  Gft 

Kewnan,  Ga 

Spartanburg,  S.  C 

Tooooa,  Ga , 

AVest  Point,  Ga 

Montgomery,  Ala. : 

Birmingham,  Ala 

Calera,  Ala 

ICufaula,  Ala 

Kort  Deposit,  Ala 

GrecnTille.  Ala 

Maiion,  Ala 

Mont^merj,  Ala 

OpelliLa,  Ala 

Pino  Apple,  Ala 

Selma.  Ala 

Hobile.  Ala. : 

Aberdeen,  Mias    

Colombns,  Miss 

Evergreen,  Ala 

Livingston,  Ala 

Macon.  Miss 

Meridian,  Miss 

Mobile,  Ala 

Okolona,  Miss 

Wsiyneeborough,  Miss 
New  Orleans.  La. : 

Alexandria,  La 

Amite  City,  La 

lirookhaven,  Miss 

Cheney  ville.  La 

Conshatta  Chute,  La  . . 

Ilazlehnrst.  Miss 

Lafayette.  La 

Uinaen,  La 

Natchez,  Miss 

Natchitoches,  La 

New  Orleans,  La 

OpeloQsas,  La 

Port  Gibson,  Miss  . . . . 

Bhreveport,  La 

Galveston,  Tex. : 

Austin,  Tex 

Uelton,  Tex 

Urenbam,  Tex 

Columbia,  Tex 

Corsiouia,  Tex 

(Juero,  Tex 

Dallas,  Tex 

Galveston,  Tex 

Heame,  Tex 

Houston,  Tex 

Unntsville,  Tex 

Lons^view,  Tex 

Lnling,  Tex 

Orange,  Tex 

Palestine,  Tex 

San  Antonio,  Tex 

8our  Lake,  Tex 

Tyler,  Tex 

Waco.  Tex 

WeatherCiprd,  Tex 

Weimar,  Tex 

y  icksbnrg.  Miss. : 

Edwards,  Miss 

Jackson,  Miss 

Lake,  Miss 

Monroe,  La 

Vicksburg,  Miiw 

Littlo  Rock.  Ark. : 

Arkansas  City,  Ark  .. 

Brinkley,  Ark 

Devall's  Blnff,  Ark   .. 

Fort  Smith,  Ark 

Helona,  Ark 


•3 


4i 


Inehea. 
5.18 
6.60 

4.8i 
8.01 
4.50 

6.48 
5. 21 
3.02 
5.08 
14.45 
3.03 
8.02 
7.13 
3.05 
2.64 

4.82 
6.44 

i') 

8.68 

7.31 

2.00 

8.27 

5.23 

8.13 

3.56 
0.00 
0.84 
2.88 
2.86 
0.11 
5.84 
2.41 
3.52 
3.87 
5.77 
4.77 

(») 
8.70 

(') 
2.07 

(') 

5.20 

5.04 

4.03 

6.09 

6.41 

0.54 

4.55 

6.83 

4.02 

<:> 

6.08 
•6.70 
43.10 

2.08 
12.44 

7.60 
10.43 

2.50 
2.30 
3.86 
3.43 
4.  ir» 

(') 

0.00 

4.23 

2.50 

0.43 


Ineheg. 

Inches. 

3.35 

0.46 

3.20 

5.62 

3.00 

3.81 

1.75 

2.29 

5.83 

2.02 

3.40 

3.06 

4.40 

4.05 

L06 

4.50 

2.00 

3.10 

0.16 

2.17 

1.07 

4.47 

4.32 

7.54 

3.33 

0.08 

2.83 

0.92 

L23 

5.75 

2.44 

4.30 

(«) 

0) 
0.15 

(») 
4.15 
2.50 
2.50 

2.56 
0.11 
4.07 
3.62 
3.82 
0.37 
4.11 
2.70 
L80 
2.38 
8.30 
4.22 

C) 
5.77 

0.37 
0.06 

<>) 

a57 

3.36 

0.30 

9.60 

3.26 

0.00 

2.43 

0.71 

5.86 

0.00 

0.10 

2.07 

0.86 

6.06 

L24 

2.22 

4.23 

0.18 

0.81 
L71 
2.45 
4.10 
2.!K) 

C) 

1.02 

2.71 

4.88 

2.43 


2.80 
4.50 

(*) 

0.25 

3.39 

0.23 

3.81 

1.01 

7.30 

4.27 
0.20 
6.99 
2.62 
4.33 
0.46 
7.37 
4.80 
5.36 
8.57 
0.15 
2.43 
L83 
4.80 

8.10 
0.11 

(») 

2.02 

2.35 

5.37 

2.26 

2.20 

2.70 

3.88 

8.10 

6.62 

0.00 

0.39 

(«) 

6.56 

L16 

L80 

2.47 

LOO 

5.68 

4.05 
4.00 
5.30 
4.48 
G.G1 

L39 
1.20 
2.00 
2.48 
L21 


Inehet. 
8.03 
6.05 
2.70 
4.10 
7.76 

3.31 
2.52 
4.71 
3.00 
3.54 
4.56 
3.93 
3.75 
8.24 
L95 

2.56 
2.36 
4.35 
2.74 
1.93 
0.18 
C.07 
2.02 
3.75 

2.94 
0.06 
4.62 
5.40 
3.21 
0.30 
6.76 
L51 
8.85 
2.52 
4.25 
5.71 
2.53 
0.91 

LSI 
a  41 

2.06 
0.44 
8.48 
L85 
L74 
0.40 
L48 
8.02 
0.12 
0.15 
7.00 
L87 
0.05 
4.20 
0.00 
0.73 
2.50 
0.10 

L54 
LOO 
LIO 
4.83 
1.04 


4) 


Inehet. 
8.05 
8.08 
2.42 
6.29 
8.81 

6.97 
5.66 
6.06 
4.35 
8.39 
2.57 
4.83 
6.43 
2.88 
0.25 

6.83 
6.97 
6.61 
3.62 
6.49 
0.31 
0.25 
8.46 
4.99 

4.34 
0.07 
5.93 
3.91 
4.26 
L23 
7.70 
8.75 
2.77 
6.25 
13.55 
4.84 
6.01 
6.70 

4.78 
2.59 
2.24 
9.06 
2.40 
3.43 
0.74 
26.01 
0.16 
4.65 
5.37 
6.08 

(») 

0.53 

4.63 

L5] 

P.  11 

2.85 

6.85 

2.75 

3.12 

12.15 

10.32 

3.00 

6.51 

9.28 


I 


>Ho  record. 


*  Record  incomplete. 


•For  23  days. 


2.77  7.31 

1.00  o.ia 

L23  2.10 

2.00  0.99 

LOO  L54 

^For  18  days. 


Inches. 
8.78 
5.86 
6.53 
&38 
5.07 

2.33 
L26 
L85 
2.87 
1.70 

(>) 
2.38 
4.56 
1.75 
0.30 

2.87 
2.82 
L36 
8.37 
3.11 
0.02 
1.10 
2.25 
L50 

1.35 
0.03 
L77 
0.03 
2.25 
0.00 
0.18 
2.01 
L04 
L54 
0.56 
0.16 
J. 03 
4.14 

L33 
0.12 
L45 
1.50 
2.48 
L25 
0.72 
2.20 
0.05 
L40 
0.33 

10.23 

(») 
0.36 
L47 
0.60 

(«) 
0.50 
0.50 
1.90 
2.00 

LIO 
L44 
L60 
0.81 
1.01 

0.28 
0.08 
L52 
2.31 
L30 
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Precipiiation  at  the  coiton-region  staHom  of  the  Signal  Sarvioe,  ^o. — Continaed. 


Districts  and  stations. 


Little  Book,  Ark.— Continued : 

Kensett,  Ark 

Little  Bock«  Ark 

Madison,  Ark 

Maffnolia,  Ark 

MalTem.  Ark 

MontioeUo.  Ark 

Newport,  Ark 

PariiLTex 

Pine  Blofl;  Ark 

Presoott,  Ark 

KuBsoUville,  Ark 

Tezarkana,  Ark 

Memphis,  Tenn. : 

Arlington,  Tenn 

Batesrille,  Miss 

Bolivar,  Tenn 

BrownsTille,  Tenn 

Corinth,  Miss 

Corington,  Tenn 

Deoatnr,  Ala 

Byersbnrg,  Tom 

G  rand  Jnnction,  Tenn 

Grenada.  Miss 

llemando,  Miss    

HoUy  Springs,  Miss 

Memphis.  Tenn 

Milan.  Tenn 

Nashville,  Tenn 

Oxford,  Miss 

Paris,  Tenn 

Soottsborongh,  Ala 

Tascambia,  Ala 


^ 

1 

• 

^ 

• 

& 

s 

1 

1 

^ 

1 

Inehei. 

Inehe$. 

^  ravlMWv 

lnck$$. 

Inek$9. 

1L24 

3.06 

0.97 

0.89 

L45 

8.26 

3.89 

1.18 

L95 

2.06 

1.60 

1.30 

2.12 

0.02 

0.29 

1.85 

5.74 

3.50 

2.81 

O.SO 

6.11 

3.07 

L02 

L83 

2.06 

5.05 

3.55 

3.48 

2.28 

2.98 

1.00 

2.08 

3.36 

0.82 

L13 

2.52 

2.34 

3.13 

2.82 

8.95 

3.15 

2.45 

2.46 

0.41 

O 

Z16 

L17 

0.90 

0.04 

0.27 

L58 

2.05 

0.85 

L20 

8.87 

(») 

4.03 

2.18 

2.23 

2.02 

0.15 

0.30 

0.19 

0.14 

0.29 

1.45 

3.00 

8.00 

L43 

6.8S 

2.40 

6.95 

2.00 

0.85 

5.19 

1.07 

9.75 

8.29 

1.02 

2.61 

0.33 

0.38 

0.31 

0.01 

0.08 

1.87 

4.75 

2.15 

1.10 

Le4 

5.92 

4.76 

3.79 

3.74 

8.2S 

3.25 

7.12 

4.59 

1.04 

2.94 

2.20 

6.56 

4.47 

0.66 

0.80 

2.57 

L05 

1.23 

1.51 

4.08 

0.60 

4.03 

3.37 

L65 

5.58 

2.32 

4.  GO 

2.35 

1.46 

6.89 

3.05 

1.52 

4.80 

1.70 

4.40 

3.17 

5.10 

3.70 

0.56 

2.63 

4.32 

3.70 

5.10 

0.06 

5.49 

L52 

6.68 

1.33 

L25 

5.4ft 

2.00 

5.25 

2.16 

0.09 

2.18 

7.45 

5.03 

6.40 

3.48 

4.07 

3.54 

0.63 

L22 

2.64 

7.87 

LIO 
LOS 
0.06 
2.63 
O.80 
L19 
9.87 
L91 

(«) 
6.U 
9.35 
ZOO 

6.04 
6.86 
L20 
2.01 

L78 
S.00 
L74 
L68 

L64 
2.47 
0.91 
8.79 
8.01 
0.76 
2.24 
&72 

2.a 


'IbrSidays. 


'Koreoocd. 
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Diftricts  and  atotioos. 


Sootbcin  PlaUan— Cootinaed : 

ElPaao,  Tex 

Apacbe.  Fort.  Ariz 

Grant,  Fort.  Aria 

Preaeott,  Aria 
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Tama,  Ariz 
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Bois6  City.  Idaho  
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Behrlng*a  Island,  Behring  Soa. 
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45 

46 
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42 

37 

38 
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75 

70 
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70 
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I  Station  eloaed  Deoembor  31, 1885. 


•  SUtion  oloaed  Koveanber  30. 1885. 
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APPENDIX  49. 

Date  of  ihe  first  frost  at  stations  of  ths  Signal  Service,  United  States  Army,  east  of  the 

Itocky  Mountains,  for  the  winter  of  1885-*86. 


Districta  and  stAtions. 


New  Ensrland : 

Eastport,  Me 

PortlaDd.  Me 

Moont  WaahingtOQ,  N.  H 

Bnston,  MaM 

Block  iMlaud,  R.I 

iiew  Haven,  Conn 

New  London.  Conn 

Middle  Atlantic  SUtes: 

Albanv,  N.  Y 

New  York  Citv 

Philadelphia,  ^a 

Atlantic  City,  N.J 

Barnepit  City,  N.  J.« 

Sandy  Hook.  N.J 

Baltimore,  Md 

WaahingtOQ  City 

Cape  Henry,  Va 

Chincoteague,  Va 

LA^nchbarg,  Va 

Norfolk,  Va 

South  Atlantic  SUtes: 

Charlotte,  N.C 

natteraa,N.  C 

Kitty  Hawk,  N.  C 

Macon,  Fort,  N.  C 

SmithvUle,  N.C 

WllminfirtoD,  N.  C 

CharletttoD.  S.  C 

Aognsta,  Ga 

Savannah,  Ga 

Jaoknonville,  Fla 

Florida  Poninaola: 

Cedar  Keya,  Fla 

Key  West,  Fla 

Sanford,  Fla 

Eastern  Gnlf  States: 

Atlanta,  Ga 

Pensaoola.  Fla 

MobUe.A)a 

Monteomery.  Ala 

Vieksbnrg,  Miss 

New  Orleans,  La 

Western  Gnlf  SUtes : 

Shreveport,  La 

Fort  Smith,  Ark 

LitUe  Bock,  Ark 

Galveston,  Tex 

IndianoU,  Tex 

Palestine,  Tex 

San  Antonio,  Tex 

Rio  Grande  Valley : 

Brownsville,  Tex 

Klo  Grande  City,  Tex 

Ohio  Valley  and  Tennessee : 

Chattanooga,  Tenn 

Knoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Louisville.  Ky 

Greencastle,  Ind 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Colnmbns,  Ohio 

Pittsburg.  Pa 

Lower  Lakes: 

Buffalo,  N.  Y 


Dates. 


Oct. 

8 

Oct. 

7 

(«) 

Sept. 

24 

Nov. 

18 

Sept. 

24 

Oct. 

23 

Oct 

7 

Oct. 

7 

Oct. 

23 

Oct. 

23 

Nov. 

18 

Nov. 

27 

Oct 

23 

Oct 

22 

l>ec. 

3 

Oct 

12 

Oct 

^ 

Oct 

22  ' 

Oct 

5 

Dec. 

20 

Dec 

6 

Districta  and  stattons. 


Doc. 

0 

(*) 

Nov. 

25 

<>t 

5 

Oct 

22 

o»t 

22 

Oct 

14 

(Vt 

15 

Dec. 

3 

Oct. 

14 

Oct 

4 

Oct 

14 

Jan. 

7 

Dec 

14 

Oct 

14 

Nov. 

14 

Dec. 

15 

Nov. 

14 

Oct 

5 

Oct 

7 

Oct 

4 

Sept 

24 

Sept 

24 

Sept 

24 

Sept 

23 

Sept  24 

Oct 

8 

Oct 

7 

Sept. 

23 

Lower  Lakes— Continned: 

Oswego,  N.  Y 

Boobester,  N.  Y 

Erie,  Pa.. 

Cleveland,  Ohio 

Sandusky.  Ohio 

Toledo,  Ohio 

Detroit  Mich 

Upper  Lakes: 

Alpena,  Mich 

Escauaba,  Mich 

Grand  Haven,  Mich. .  ." 

Mackinaw  Citv,  Mich. .. 

Marquette,  Mich 

Port  Huron,  Mich  ...'.". 

Chicago.  HI .'. 

Milwaukee.  Wis 

Dulnth.  Minn 

Upper  MiiwiMiupl  Valley: 

Shint Paul, Jlinn  ....... 

La  Crosse.  Wis 

Davenport,  Inwa 

VetB  MoinoM,  Iowa 

Dubuque,  Iowa 

Keokuk.  Iowa 

Cairo,  111  

Springtteld,  III .* 

Saint  Lou  iH,  Mo 

Missouri  Valley : 

Lumar,  Mo 

I^ieavcnworth,  Kans  .... 

Omaha,  Nebr 

Valentine,  Nebr   

Bennett  Fort  Dak  I 

Huron,  Dak 

Sully,  Fort  Dak 

Yankton.  Dak 

Extreme  Northwest: 

MoorLea<l,  Minn 

Saint  Vbucout.  Minn   ... 

Bismarck,  Dak 

Bnford,  Fort,  Dak  ....'.*. 

Totteu.  Fort  Dak 

Northern  Slope: 

Assinaboine.  Fort,  Mont 

Benton,  Fort,  Mont 

Cu>«U'r,  Fort  Mont 

Helena,  Mont 

Maginnis,  Fort  Mont. . . 

Poplar  River,  Mont 

Shaw.  Fort  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo '.'.', 

North  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak.  Colo 

West  Las  Animas,  Colo. 

Concordia,  Kans 

Dodge  City,  Kans '.'. 

Elliott,  Fort  Tex 

Southern  Slope : 

SiU,  Fort  Ind.  T.... 

Abilene,  Tex 

l>avis.  Fort  Tex '.'.'.[ 

Stockton.  Fort  Tex 

Stonton,  Fort,  N.  Mex. . 


Dates. 


Oct 

Oct 

Oct 

Oct 

Oct 

Sept 

Sept 

Sept 

Aug. 

Sept 

Sept 

Sept 

S^pt 

Sept 

Oct 

Sept 

Sept 

Aug. 

Oct 

Oct 

Aug. 

Oct 

Oct 

Oct 

Oct. 

Oct 

Oct 

Oct 

Sept 

Si^pt 

Sept 

Sept 

Sept. 

Aug. 
Aug. 
Sept 
Sept. 
Aug. 

Oct 

Sept 

Oct 

Oct 

Sept 

Sept 

Sept 

Sept 

Oct 

Oct 

Oct 

«  <"> 
Sept 

Oct 

Oct 

Oct 

Oct 
Oct 
Oct 

Sept 


7 
7 
17 
24 
7 
2 


25 

C 

23 

10 
•» 

1 

4 


5 
2« 
V 
4 
28 
4 
4 
IS 
3 

4 
4 
4 
» 
4 
t 
4 
6 

2» 

21 

I 

1 

25 

3 
17 
3 
5 
5 
I 
26 
1 
5 
1 


13 

4 
« 
6 

4 

20 
18 

U 


*  SUtion  closed  November  30, 1885. 
3  Station  closed  December  31, 1885. 
s  Frost  each  month. 


*  No  frost  observed. 

*  No  reliable  records. 
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SMtoOTt,llB 

Psnliu^Ma 

Monut  WMUDgton,  N.  E 

Boat(io,HM* 

])liMkUHid,B.l 

Hmr  HkTCD,  Conn 

Naw  LendoB,  OoDn 

Hlddle  AtlkflUoBtMe*: 

AlbMJ,  K.T 

MewlTarkCltj 
PliU>dglpb1ft,Pi 


lUoCltyjr.J.. 

BBlUmors,^ 

WubtDEUmClty.... 
CwoHeDiy.V*^ 


Dchbnrs,  Vb... 


LyDchbniv,  vi 

NirfoltV. 

SoDth  AtlMitia  BWI«* ; 

Chuiotla.  N.  O 

HaUclH.  H.  C 

KilMBMk,N.  C  .. 
Uunn,  Forh  M.  C  .. 
Sn<llhTUIe.N.  G.... 
'WUmisKloa.  N.C... 
(;taMl(«Ion,8.C.... 

Ansiute.G> 

SsTUDtb,  Gft 


Jirnrd,  Til 

m  Oiilr  SI 


Sen  Orleiuis,  La... 


May  17 


o,H.  T... 


Erio.P« 

Clevalud.  Ohio 

Sudiukv  Obko 

TolAd^hlo 

Detroit,  Uleh 

Uppar  Lkkas : 

AlptDLHloli 

EwiiuU,  Hloli 

'InndHmTaD.HIoli... 
UackliuwClty.Hliih. 

UuqoMte,  Hicb 

PortBumn.Micta 

C)ifeuo,IU 

lfI]wMAM,WU 

DolDth,  Uinn 

Upper  UlsalHlppI  Valley: 

Saint  Panl,6liui 

LiiCnaae.Wla 


DBTe 


t,lnw> 


Dea  MolDna,  low* 
Dabnqoe,  Iowa... 
E»kak.Iawa... 
Cairo,  ni 

SprinriBid,  III ... 
S^Bt  Loala,  Ua. . 
ICiwoarl  Valley: 


Lmvod worth,  Kua... 


Snllr,  tort,  'OJl'.'.'.'.'.'."'". 

Tau1itoD,Dak 

EitnoM  Northmati 

HooThMd,  Hlnn 

Saint  Vlnoent  Hlnn 
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BnbTd,nift,Dak 

TsMen,  Port,  Dak 

Iforlbonifiionei 

Aulnabolna.  Fort,  Ilont... 

Benlon,  Fort,  Mont 

Collar,  Fort,  HoBt 

Helons.  Hnnt ., 

Maeliuiia.  Fort  Mont 

PupUr  RiTor,  Uont 


Shan 


l>RiHi«i»d,bBk 

CheyeDna,  Wyo 

North  PUtb^Vobt.. 


Sonlhrni  Slope: 

sin.  Fort,  Ind.T... 
Abllena.  Tex 
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APPENDIX    52. 

Average  clomliHes»,  scale  ofOio  10,  at  etationa  of  the  Signal  Service,  United  Statee  Army, 
fer  each  month  and  the  year;  computed  from  the  eommeneement  of  obeervaiione  at  eaih 
to  December,  1885,  inclu8ive,from  the  tri- daily  telegraphic  obeervatione, 

[The  monthly  avermfie  ia  obtained  by  dividing  the  somB  of  the  ftmount  of  vlondiness  recorded  daUj 

by  the  number  of  observations  taken.)  , 


Pistricta  and  stations. 


Kew  Bnghuid : 

Sastport,Me 

Portland.  Me 

Honnt  Washington,  N.  U 

Boston,  Mass 

Blook  Island,  R.  I 

Ifew  Haven,  Conn 

Kew  I^ondon.  Conn 

Middle  Atlantic^tates : 

Albany,  K.  t 

New  York  City 

Philadelphia,  Pa 

Atlantic  City,  N.J 

BameeatCity, N.  «^.^..  . 

Cape  jCay.  N.  J." 

Suidy  Hook,  N.J 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Cbincoteagno.  Va 

Lynohburs,  Va 

Norfolk,  Va 

Soath  Atlantic  SUtes : 

Charlotte,  N.  C 

Hatteras,  N.  C 

Kitty  Hawk.  N.  C 

Macon,  Fort,  N.  C 

Smith vUl6,N.  C 

Wihnington.  N.  C 

Ctiatleston,  B.  C 

Augnsta,'Ga 

Kavannah,  Oa 

Jacksonville.  Fla 

FkHida  Peninsula : 

Cedar  Keys,  Fla 

Key  West  Fla 

Sanford,  Fla 

SaatemGnlfHUtes: 

Atlanta,Oa 

Pensacola,  Fla 

Mobile,  Ala 

Montgomery,  A  lai 

VioksDurg,  Miss 

New  Orleans,  La    

Western  Onlf  States : 

Shreveport,  La 

Fort  Smith,  Ark 

Little  Bock,  Ark 

Galveston,  Tex 

Indianola,  Tex 

Palastlne.  Tex 

Ban  Antonio,  Tex 

Bio  Grande  'V'allev  .• 

Brownsville,  Tex  

Bio  Grande  City,  Tox 


5.6 
4.0 
6.3 
5.4 
5.3 
5.4 
5.1 

5.0 
fi.7 
5.5 
5.0 
5.7 
5.1 
6.5 
5.0 
0.0 
5.0 
0.0 
5.2 
5.4 

6.4 
5.0 
5.4 
0.2 
5.4 
5.4 
5.0 
5.1 
5.1 
4.0 

4.5 
4.3 
5.4 

6.1 
5.8 
5.4 
0.2 
5.8 
5.3 

6.0 
4.9 
5.6 
6,5 
6.4 
5.6 
6.2 

5.8 
5.4 


S.4 
4.7 
5.0 
4.8 
4.7 
4.0 
4.6 

5.6 
5.1 
6,2 
5.4 
5.4 
4.6 
5.2 
5.3 
5.0 
5.1 
5.1 
4.8 
5.3 

6.2 
4.0 
4.0 
5.0 
4.8 
6.2 
4.6 
4.8 
4.8 
4.6 

8.6 
8.5 
4.2 

6.3 
4.8 
5.0 
5.4 
5.4 
5.0 

5.5 
5.7 
5.6 
5.4 
5.6 
5.5 
6.3 

5.7 
4.6 


ji 

• 

t 

=2 

• 

9 

• 

« 

3 

5.8 

•3 
5.6 

al 

6.0 

5.8 

5.5 

5.4 

5.3 

4.9 

4.7 

6.3 

6.1 

6.7 

5.8 

5.0 

5.5 

5.5 

5.2 

4.0 

5.0 

5.0 

4.4 

4.0 

3.6 

4.0 

5.4 

5.4 

5.1 

4.7 

4.8 

5.1 

5.1 

4.6 

4.4 

4.6 

6.0 

5.8 

5.2 

4.8 

4.0 

5.4 

5.4 

6.0 

4.7 

4.8 

5.C 

5.3 

4.0 

4.7 

4.6 

6.7 

6.4 

4.0 

4.5 

4.7 

5.6 

5.4 

4.9 

4.7 

4.7 

5.0 

4.6 

4.1 

4.1 

4.8 

5.4 

5.5 

4.7 

4.4 

4.6 

5.4 

5.3 

4.0 

4.9 

4.0 

5.5 

5.4 

4.0 

4.9 

4.6 

5.1 

5.1 

4.4 

4.4 

4.7 

5.0 

5.0 

4.6 

4.6 

4.6 

4.8 

4.8 

4.4 

4.8 

4.0 

5.1 

5.1 

4.8 

4.8 

4.8 

5.1 

5.2 

6.0 

5.1 

5.0 

4.0 

4.8 

4.4 

4.7 

4.3 

4.0 

4.0 

4.3 

4.3 

4.5 

4.0 

5.2 

4.6 

5.3 

4.5 

4.5 

4.5 

3.8 

4.4 

4.5 

4.0 

4.6 

4.0 

4.9 

5.0 

4.2 

4.2 

4.1 

4.8 

4.7 

4.0 

4.5 

4.1 

4.7 

4.5 

4.3 

4.4 

4.3 

4.9 

4.7 

3.0 

4.1 

4.1 

4.7 

4.1 

8.7 

3.5 

3.8 

4.8 

4.6 

2.0 

8.1 

4.3 

4.9 

4.9 

4.2 

8.5 

4.2 

5.5 

4.0 

4.0 

4.8 

4.6 

5.1 

4.C 

4.3 

4.7 

4.4 

4.5 

4.7 

4.7 

4.8 

4.3 

4.8 

4.9 

4.7 

4.8 

4.4 

5.0 

4.9 

4.9 

4.5 

4.3 

4.0 

4.2 

4.9 

5.0 

4.6 

4.5 

4.9 

5.2 

5.0 

4.7 

4.5 

4.1 

5.1 

5.2 

4.7 

4.3 

4.1 

5.3 

4.6 

4.7 

3.8 

8.9 

5.2 

4.0 

4.8 

4.0 

3.9 

5.6 

5.0 

5.0 

3.9 

8.7 

5.3 

5.6 

5.0 

4.2 

4.1 

5.0 

4.7 

5.3 

4.3 

4.4 

5.8 

5.4 

4.0 

8.8 

8.7 

5.2 

4.2 

4.3 

3.4 

2.9 

5.0 
4.4 

&6 
4.6 
4.4 
4.8 
4.6 


5. 
4. 
4. 
4. 
4. 
4. 
4. 
5. 
4. 
5. 
4. 
5. 
6. 


i 

ti 

1 

i 

a 

s 

g 
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5.2 

5.6 

6.3 

6.1 

4.6 

6.1 

5.1 

6.3 

5l6 

5.8 

6.1 

6.9 

4.6 

4.0 

5.2 

6.5 

4.4 

4.7 

5.8 

6.0 

4.6 

4.6 

5.0 

6.5 

4.5 

4.6 

4.9 

5.1 

4.9 

5.7 

6.8 

7.1 

4.5 

4.7 

5.2 

5.6 

4.4 

4.5 

5.0 

5.9 

4.6 

4.5 

5.2 

5.6 

4.7 

4.6 

6.1 

5.6 

4.0 

3.9 

6.1 

6.1 

4.7 

4.5 

4.9 

6.6 

4.0 

4.5 

4.9 

6.3 

4.6 

4.7 

5.1 

6.7 

4.6 

4.2 

5.0 

6.3 

3.8 

4.4 

4.6 

6.1 

4.2 

3.9 

4.5 

4.7 

4.7 

4.2 

4.8 

4.9 

4.7 

4.6 

4.6 

6.1 

4.4 

4.5 

5.1 

6.1 

4.5 

4.4 

4.0 

5.1 

4.0 

4.1 

4.6 

5.0 

4.6 

4.2 

4.5 

4.7 

5.0 

4.1 

4.0 

6.0 

4.8 

3.7 

4.3 

4.6 

4.6 

3.8 

4.7 

4.8 

4.9 

4.1 

4.6 

4.6 

4.7 

4.3 

4.6 

4.6 

8.7 

3.3 

3.8 

4.0 

5.2 

4.6 

4.0 

4.1 

5.0 

4.5 

4.6 

8.8 

4.3 

4.4 

4.7 

6.2 

4.2 

4.3 

4.7 

6.0 

4.5 

4.0 

4.5 

6.0 

4.5 

4.3 

4.8 

6.5 

4.6 

3.8 

4.7 

5.3 

4.6 

4.1 

4.8 

6.4 

3.8 

3.9 

4.6 

6.8 

8.9 

4.4 

4.4 

6.0 

8.7 

4.0 

4.6 

6.0 

4.1 

3.7 

4.6 

6.2 

8.9 

8.7 

4.6 

6.4 

4.0 

4.1 

4.6 

6.1 

4.0 

4.1 

4.7 

5.0 

4.7 

4.8 

5.4 

5.6 

3.8 

4.2 

4.8 

4.6 

>  station  dosed  December  31,  1885, 

30  Sid 
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6.2 
5.3 
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6.4 
6.0 
5.0 
6.1 
4.4 

4.9 
6.0 
4.3 

5.2 
4.9 
4.8 
4.9 
4.0 
4.7 

3.6 
4.1 
3.5 
4.1 
3.7 
8.6 
4.0 

4.5 
4.1 

'StaUoQ  dooed  October  81, 1885. 
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4.6 
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BEPORT'OF  THE   CHIEF   SIGNAL   OFFICER- 


Average  cloudinese,  ecale  afO  to  10,  at  etaUotu  of  the  Signal  Service,  ^c— CoDtioaed. 


Districts  mnd  stations. 


Ohio  Yalloy  mod  Tennossee: 

Chattaoooga,  Tenn 

Knoxville,  Tenn 

Memphis,  Tenn 

NMhville,  Tonn 

Louinville,  Ky 

(Ireencastle,  Inil , 

Indiauspolis,  Ind 

Cincinnati,  Oliio 

Colnuibos,  Ohio 

ritt8burg.Pa 

Lower  Lalces : 

Jiiiflalo.N.Y 

Oswego,  N.Y 

]Coch<*Mter,  N.  T 

Erie.I*a 

(JloTcland,  Oliio 

Sandaslcy,  Ohio 

Toledo.  Ohio   

Detroit,  Mich 

Upper  LalceB : 

Alpena,  Mich 

Escanaba,  Micl: 

Grand  Haven,  Mich 

Mackinaw Cit^,  Mich  ... 

Marquette,  Mich 

Port  Unron,  Mich 

Chicago,  III 

Milwaukee,  Wis 

Duliith,  Minn 

Upper  MifwiiiMippi  Valley : 

Saint  Paul,  Minn 

LaCrowe,  Wis 

•Davenport,  Iowa 

Des  Moines,  Iowa 

Dubuque,  Iowa 

Keokuk.  Iowa 

Cairo,  III 

Springfield,  III 

Saint  Louis,  Mo 

Misfiouri  Valley : 

Leavenworth,  Kans 

Omaha,  Kebr 

Bennett,  Fort,  Dak.  * 

Horon,Dak 

Yankton,  Dak , 

Extreme  Northwest : 

Moorhead,  Minn 

Saint  Vincents  Minn 

Bismarck,  Dak 

Buford.  Fort,  Dak 

Totton,  Fort,  Dak 

Northern  Slope : 

Assinaboine,  Fort,  Mont . . 

Benton,  Fort,  Mont 

Ouster,  Fort,  Mont , 

IIelena»  Mon  ( 

Mafcinnis.  Fort,  Mont 

Poplar  River,  Mont 

Shaw,  Fortv  Mont 

Dead  wood.  Dak 

Oheyenno,  Wyo 

North  Platte,  Nebr 

Middle  Slope: 

I>enver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo. .. 

Dodge  City,  Kans 

Elliott,  Fort,  Tex 

Southern  Slope: 

Sill.  Fort,  Ind.  T 

Concho.  Fort«  Tex.* , 

Davis,  ForL  Tex 

Stoekton,  Fort,  Tex 

Southern  Plateau: 

Santo  F6,N.Mex 

El  Paso,  Tex 

Apache,  Fort,  Ariz 
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«.3 
5.9 
6.6 
6.2 
5.7 
6.2 
U.3 
6.8 
7.0 

7.7 
K.0 
7.9 
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7.3 
6.8 
6.9 
6.9 

7.1 
6.2 
8.U 
7.0 
0.7 
7.0 
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.'i.O 
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4.8 
4.8 
5.4 
4.8 
4.7 
5.5 
6.0 
5.5 
5.4 

4.9 
4.0 
4.0 
4.2 
4.1 

4.2 
4.0 
4.3 

2.8 

5.6 
6.0 
5.4 
6.4 
0.7 
4.4 
5.5 
4.2 
3.4 
4.0 

3.2 
3.7 
3.6 
4.0 
3.2 

4.6 
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8.4 
3.1 

3.4 
3.3 
8.4 


5.7 
5.7 
5.8 
6.1 
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0.4 
6.3 
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0.3 
0.1 
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5. 5 
5.8 
.'i.4 

4.8 
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.1.4 
5.1 
5.3 
4.8 
5.0 
fhO 
5.3 

4.9 
4.8 
.•i.O 
4.0 
4.9 

4.8 
4.4 
4.9 
4.0 
3.4 

5.2 
5.6 

a7 

5.6 
6.0 
4.4 
4.9 
4.7 
8.4 
4.3 

3.5 
4.2 
8.4 
4.0 
3.2 

4.6 
4.1 
3.2 
3.4 

3.8 
3.2 
3.7 
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6.2 
6.1 
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5.0 
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6.1 
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6.4 
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0.3 
0.2 

,''..8 
5. 5 
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0.0 
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5.0 
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3.8 
3.5 
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3.1 
8.6 
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5.5 
5.4 
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5.6 
5.3 
5.5 
5.6 
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6.7 
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5.6 
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4.7 
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5.8 
5.4 
5.2 
5.3 
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5.5 
5.6 
6.3 
4.9 

4.9 
4.7 
5.6 
5.0 
6.1 

4.3 
4.9 
5.3 
4.6 
5.2 
4.0 
4.4 
5.2 
4.0 
6.0 
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4.8 
4.7 
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X6 

8.6 
3.8 
2.7 
2.8 

4.1 
2.7 
3.0 
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6.1 
4.6 
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4.9 
6.1 
5.7 
6.4 
5.2 
4.9 
4.8 
5.0 

5.4 
6.7 
5.4 
4.0 
5.4 

5.2 
4.6 
5.5 
4.8 
4.0 

4.3 
4.7 
6.3 
4.9 
5.2 
3.3 
4  5 
6.2 
5.2 
5.6 

6.0 
4.7 
6u4 
4.0 
4.5 

4.6 
4.2 
2.8 
3.2 

4.0 
2.6 
LO 
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4.0 
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4.3 

4.0 
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6.3 

&7 

5.2 

4.9 

4.8 

4.6 

4.3 

S.4 

6.3 

5.3 

4.6 

3.0 

4.4 

4.1 

6.6 

&3 

4.7 

3.7 

4.0 

4.5 

4.1 

6.4 

&8 

5.3 

4.6 

4.1 

4.0 

4.6 

6.8 

6.4 

6.1 

4.4 

4.3 

4.2 

4.4 

6.8 

6.4 

6.2 

4.4 

4.3 

4.3 

4.9 

6.7 

7.3 

4.8 

4.9 

4.5 

5.0 

5.4 

6.6 

7.3 

4.0 

4.7 

4.5 

5.0 

6.0 

7.5 

8.2 

4.9 

4.8 

4.7 

5.2 

6.4 

&1 

&7 

4.7 

4.6 

4.5 

4.9 

6.0 

7.8 

8.4 

4.6 

4.3 

4.4 

4.9 

&1 

7.8 

&3 

4.5 

4.4 

4.2 

4.9 

6.6 

7.3 

7.6 

4.6 

4.3 

4.2 

4.4 

6.4 

6.6 

7.5 

5.0 

4.6 

4.3 

4.6 

6.5 

6.6 

7.3 

4.0 

4.3 

4.1 

4.3 

6.1 

6.4 

7.0 

4.6 

4.3 

4.3 

5.2 

&1 

7.3 

7.8 

4.9 

4.6 

4.8 

5.2 

6.4 

7.2 

6.9 

4.5 

3.8 

3.7 

4.3 

6.6 

7.4 

&1 

4.8 

4.8 

4.5 

4.8 

6.4 

7.9 

8.7 

4.7 

4.4 

4.5 

5.7 

6.6 

7.3 

7.4 

4.8 

4.5 

4.7 

4.8 

6.1 

6.9 

7.9 

5.1 

4.0 

3.8 

4.3 

6.2 

6.9 

6.0 

5.2 

4.5 

4.6 

4.9 

6.5 

6.4 

6.8 

5.3 

4.7 

4.9 

5.3 

6.1 

6.3 

5.8 

5.0 

4.3 

4.6 

4.8 

5.1 

5.8 

6.1 

4.8 

4.8 

4.3 

4.4 

5.0 

6.9 

6.4 

5.2 

4.5 

4.3 

4.5 

6.0 

5.8 

6.1 

5.7 

4.8 

4.6 

4.6 

4.0 

4.8 

6.0 

5.6 

4.6 

4.4 

4.9 

6.6 

6.1 

6.2 

5.3 

4.4 

3.9 

8.9 

4.5 

6.4 

6.7 

6.0 

4.4 

3.8 

4.2 

4.3 

5.6 

6.3 

5.5 

4.0 

3.7 

3.9 

4.5 

5.0 

6.3 

5.1 

4.4 

3.7 

3.7 

4.0 

5.3 

6.9 

4.6 

1.3 

3.7 

4.0 

4.1 

4.6 

6.3 

5.0 

4.5 

4.2 

4.0 

4.2 

4.6 

6.3 

4.8 

4.7 

4.2 

4.0 

4.7 

4.6 

6.1 

4.4 

4.4 

4.1 

4.0 

6.1 

4.5 

4.7 

4.6 

4.2 

3.9 

8.8 

4.3 

4.3 

4.8 

5.1 

4.8 

4.3 

4.6 

6.6 

5.8 

6.2 

4.6 

4.7 

4.1 

4.4 

6.7 

6.9 

4.3 

4.8 

4.1 

S.5 

8.8 

4.7 

6.1 

5.8 

5.0 

4.4 

8.7 

4.1 

6.4 

6.6 

6.1 

5.0 

4.8 

4.2 

4.5 

4.4 

6.4 

6.2 

3.0 

3.6 

3.2 

8.7 

4.6 

4.9 

6.0 

4.5 

3.4 

2.8 

4.2 

6.3 

6.3 

6.8 

4.7 

4.0 

3.0 

8.6 

4.7 

4.6 

6.8 

4.4 

3.4 

2.8 

8.6 

4.8 

4.8 

6.0 

6.0 

4.0 

3.8 

4.4 

4.8 

6.1 

6.6 

3.1 

8.4 

2.9 

3.1 

4.1 

4.4 

4.8 

4.4 

8.4 

3.1 

8.8 

4.6 

4.6 

4.8 

4.7 

3.4 

8.1 

3.7 

8.8 

4.0 

4.5 

3.0 

8.9 

8.7 

3.3 

8.7 

8.6 

8.8 

4.5 

4.1 

8.0 

3.7 

4.1 

4.1 

4.8 

3.7 

4.1 

4.2 

3.1 

8.4 

8.3 

8.4 

3.8 

4.8 

4.7 

8.6 

8.6 

3.4 

8.7 

4.0 

4.4 

4.0 

3.0 

8.3 

8.0 

4.2 

8.6 

4.1 

3.4 

3.0 

8.3 

3.7 

4.1 

3.6 

a7 

3.4 

3.1 

8.4 

8.0 

8.4 

3.7 

3.6 

3.2 

3.6 

&6 

8.9 

4.f 

3.6 

3.4 

8.7 

4.3 

4.4 

8.9 

8.9 

3.1 

8.5 

8.6 

8.4 

8.3 

8.8 

8.1 

2.0 

3.0 

8.0 

2.8 

2.8 

2.9 

8.8 

3.4 

6.0 

5.0 

3.0 

3.6 

8.1 

8.8 

3.2 

8.7 

3.6 

2.9 

3.0 

3.8 

8.8 

2.1 

4.8 

4.9 

2.2 

3.0 

3.3 

8.0 

1 
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6.0 

6.0 
4.8 
6.4 
6i3 
5.3 
&8 
6.8 
6.5 
6.8 

&• 

6.3 
6.0 
&9 

Sw7 
6.5 
&7 
6.5 

5.7 
6.7 
5.6 
5.9 
6.7 
6c8 
6.1 
5.5 
6.4 

6.0 
4.0 
6w2 
5.2 
6.4 
4.0 
5.1 
4.0 
4.0 

4.7 
4.8 
4.9 
4.7 
4.5 

6.0 
4.7 
4.8 
5.0 
4.7 

4.8 
4.8 
4.8 
4.6 
6.1 
4.6 
4.8 
4.3 
8.8 
4.4 

3.6 
4.1 
4.0 
8.8 
8.^ 

4.8 

8.7 
8.3 

8.1 

8.7 
8.1 
8.1 


>  Station  dosed  November  30,  1885. 


'Station  doeed  Septembei:16, 1885. 
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481 


Average  oloudinees,  $oaU  of  0  to  10,  at  staHom  of  the  Signal  ServioCf  ^o.~  Continued. 


Diatriots  and  Btations. 


Soathem  Plateau— Cont'd : 

Gnuit»Fort»Am 

Prescott,  Aris 

Thomas,  Fort^  Arix 

Yuma,  Aris 

Middle  Plaioaa: 

WTinnemacca,  Kev 

Salt  Lake  City.  Utah 

Korthem  Plateaa : 

Bois6  City.  Idaho 

Lewiston,  Idaho* 

Dayton.  Waah* 

Spokane  Falls,  Wash 

North  Paoiflo  Coast: 

Canby.  Fort,  Wash 

01ympia,Wash 

Tatoosh  Island.  Wash 

Portland.  OroK 

Koseborir,  Oreg 

Middle  Pacific  Coast : 

Cape  Meiidooino.  Cal 

RodIMafl;Cal 

Sacramento,  Cal 

San  Francisco.  Cal 

Sonth  Pacific  Coast : 

Los  Angeles,  Cal 

San  Dieeo,  Cal 

Alask*  Stations : 

Saint  Michael's.  Fort 

Sitka 

Unalashk* 

Bobring's  Island.  Behring 

Baa 

oen> 
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3.0 

2.2 
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1.0 

4.5 

4.8 

8.9 

4.4 

4.2 

3.2 

5.3 

5.4 

5.1 

5.3 

4.0 

3.2 

5.7 

6.2 

4.9 

4.8 

4.8 

4.1 

C.7 

5.8 

4.4 

4.4 

4.4 

4.5 

0.4 

5.8 

4.4 

4.7 

4.6 

4.0 

0.2 

6.1 

4.4 

4.4 

4.8 

5.1 

5.2 

5.0 

4.0 

4.9 

6.4 

7.2 

7.9 

7.2 

6.3 

0.3 

6.1 

0.0 

7.2 

6.8 

6.0 

5.0 

6.0 

7.1 

7.1 

7.3 

0.8 

0.3 

6.5 

5.8 

7.0 

6.8 

5.5 

5.7 

5.1 

4.9 

5.3 

4.1 

4.6 

5.0 

4.2 

3.0 

4.4 

4.4 
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4.1 

3.3 
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4.3 

4.1 
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4.4 

4.7 
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4.3 
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4.5 
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6.1 
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5.6 

6.8 

7.3 
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a6 

7.9 

8.5 

a2 
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7.6 
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Ha 


4.9 
3.1 
3.8 
1.6 

1.6 
2.& 

2.5 
2.7 
2.8 
3.6 

6.4 
4.6 
5.6 
3.9 
3.0 

2.5 
1.0 
0.5 
4.7 

2.9 
4.-0 

7.8 
8.0 
7.7 
6.3 


^ 

1 

1 

p 

S* 

< 

^ 

4.7 

2.0 

3.4 

1.7 

4.1 

2.2 

2.3 

1.0 

1.4 

1.9 

3.1 

2.7 

2.0 

3.0 

2.0 

3.1 

1.0 

3.5 

2.0 

3.8 

4.1 

.•i.0 

4.3 

5.2 

4.0 

7.0 

3.7 

4.3 

2.1 

3.2 

1.5 

2.4 

0.5 

1.0 

U.4 

0.9 

4.3 

3.4 

2.0 

2.3 

4.0 

3.5 

a2 

a2 

0.5 

7.0 

7.7 

a4 

7.3 

ao 

u 

I 


1.6 
1.0 
2.7 
1.3 


2.5 
3.0 


4.3 
4.0 
4.8 
5.3 

5.0 
6.4 
5.7 
5.7 
5.3 

3.8 
2.1 
1.9 
3.3 

2.5 
3.7 

7.7 
7.0 

a5 

7.0 


c 

%i 

J 

§ 

a 

o 

o 

^ 

p 

2.2 

3.0 

1.8 

2.7 

;j.4 

2.8 

1.8 

2.2 

3.8 

4.3 

4.0 

5.0 

4.8 

0.0 

5.0 

0.0 

6.5 

7.0 

0.2 

4.6 

G.0 

0.G 

7.5 

7.7 

7.8 

7.2 

6.7 

7.2 

6.2 

0.7 

4.8 

4.8 

3.3 

4.4 

3.0 

3.1 

3.8 

4.4 

2.5 

3.2 

3.5 

3.8 

a3 

5.3 

7.6 

6.7 

a4 

ao 

7.7 

ao 

0 


3.0 
2.4 
2.9 
1.7 

3.4 
4.3 

4.5 
4.6 
4.7 
4.G 

5.0 
0.3 
0.4 
0.0 
5.1 

4.1 

2.K 
•»  r, 

4..   tf 

4.1 

XA 
4.2 

a7 

7.0 

ao 
ao 


>  station  dosed  December  31. 1885. 


*  Station  closed  November  30. 188& 
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Average  number  of  clear,  fair,  and  cloudif  dags  at  etaHane  of  the  l^pidl 


Districts  and  staUons. 


Soathem  Platt)a«— Continaed : 

Prescott,  Ariz 

Thomas,  Fort,  Aris 

Ynnia,  Ariz 

Middlo  Platean : 

Winneroncca,  Kov 

Salt  Lalce  City,  Utoh 

Kortliom  Plateau : 

Bois6City.  Idaho 

Lowiston,  Idaho  > , 

Day  ton,  Wash.' , 

Spokane  Falls,  Wash 

North  Paciiic  Coant : 

Canby.  Fort,  Wash , 

Olvmpia,  Waah  ...* 

Tatoosb  Inland,  Wash 

Portland,  Ores 

Rosebanr*  OreR 

Middle  Paci tic  Coant: 

Capo  Mendocino,  Cal 

Red  Bluff.  Cal 

Saoraniimto,  Cal 

San  Francisco,  Cal 

South  Paoitlo  Coast: 

Los  An^elos,  Cal 

SanDie^o,Cal 

Alaska  Stations: 

Alexander,  Fort 

Saint  Michael's,  Fort 

TTnalashka 


Behring's  Island,  Behriog  Sea. 


JTaooary. 


I 


I 


18.1 
15.8 
20.2 

11.6 
8.2 

7.5 
4.6 

a.  3 
5.5 

0.5 
2.1 

ao 

3.9 
3.1 

7.0 
13.  G 
12.1 
11.4 

17.6 
12.2 


10.6 

12.6 

8.4 

12.1 
11.7 

0.6 

0.8 

11.2 

12.6 

11.0 
0.1 
7.4 
7.4 

10.3 

11.5 

8.0 

10.3 

10.3 

8.6 
1L2 


February. 


2.4'l7.6 
2.714.0 
2.418.6 


0.8 
4.2 
1.8 
0.0 


2.510.5 


0.7 
0.0 
6.0 
4.7 


7.3 
11.1 

14.0 
16.7 
16.6 
13.0 

10.6 
10.8 
18.0 
10.7 
17.0 

12.6 

a6 

H.6 
9.3 

4.0 
7.6 

lao 

14.5 
17. 
23.7 
26.8 


4 

^ 


7.4 

10.4 

7.8 


9.7 
7.2 

5.6 
0.0 
6.6 
6.8 

0.0 
8.5 
6.0 
2.7 
3.0 

10.6 

11.8 

13.0 

0.6 

13.1 
0.6 

14.6 

12.7 

6.4 

0.8 

1.7 


J 


8.4 
8.8 
2.4 


March. 


s 

5 


17.8 
14.0 
20.6 


10.6  7.614.7 
10.710.410. 


610 


8.811.010.7 


10.7 

10.0 

8.8 

10.5 
7.2 
7.0 
6.8 

10.5 
9.0 

a2 

10.4 

9.5 
11.1 

9.0 
7.1 
9.2 
4.7 
6.0 


11.612.0 


11.8 
12.6 

9.0 
17.5 
16.6 
19.8 
10.2 

7.6 
7.5 
7.0 
8.2 

5.6 
7.5 

4.5 

8.5 

12.8 

22.8 

21.7 


11.8 
12.2 

8.5 
6.2 
6.0 
5.3 
7.4 

11.8 
14.8 
15.8 
11.3 


12.2 

a 


6.6 

a7 

7. 

2.8 

0.0 


9.4 
11.8 

a2 

10.1 

1.7 


a 

o 

5 


4.3 

4. 

2.2 


ApilL 


I 


19.0 
1.5 
22.8 


619 


& 


o 


ao 
as 
a4 


2.1 

2. 

0. 


6.211.412.0 
9.7   7.512.8 


Hay. 


23.7 
6 

7 


223. 


8  26. 


I 


a4 
a7 

3.7 


11.9  a  4 

11.8  7.7 

12. 7|  7.0 

11.8  7.0 


9.412.9 
11.8|lL2 


14. 6  a  0 
10.014.0 
11. 6 13. 5 
7.6  lai 
11.112.5 


10.2 
11.2 


11.5 
1L6 


11.1  ai 

10.0  6.2 

ao  7.2 

11.4  as 


ll.O 
.2 


513 


7.8 
9.3 


9.015.5 
10. 2i  12.1 
7.615.8 
a  7,22.0 
a  025.0 


a  5 14. 
5.611. 
0.010. 
6.3|  9. 
5  411. 


014. 


7.014. 
12. 410. 
14. 5  10. 
11.7  11. 


10.4 
9  9 

4.0 
6.3 
&3 
1.0 
0.0 


12.5 
12.6 

ac 
aF 

as 

7.0 


6.613.812.6 


ia6 

an 
a7 

Sw4 


10.7 


9.7 

7.7 

7.0111.3 
a3il0.5 
7.2 

7.C 
12.6 
11.0 


ia2 


§ 


08 
0.*9 


9.8114.8 
13.0 
la.  5 

0.2L14.6 


4.014. 
<t.6  11. 
a  5 1;4. 
5.710. 
0.010. 
I 

a7ia 

lti.6,  ». 
90.71  7. 


6l1 
7.1 

J 

7.2 


0^13.0 
0  13.4 


11.0' 
1&.S 
9^11.11 


4 
a  5 14. 3 10.9 

7. 111.513.  5 


7.5 

lao 

15.0 
14.2 
23.5 
23.0 


7.213.0iia8 
6.012.01 


4.0 
6.5 
1.0 
0.0 


9.F1 
0.7 
9.2 

a 


I 
5.8. 

ao 


14  o: 

17. » 

ISlS, 

:30.8, 

0 


0  23. 


>  station  closed  December  31, 1885. 


*  Station  closed  November  80, 1885. 
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Service,  United  States  Army,  for  each  wiOHth  of  the  year,  ^o.-^ontinned. 


June. 


I 


I 


23.8 
20.  *i 
28.5 

IS.  5 
li.7 

11.6 

10.6 

0.6 

8.3 

1.0 
6.8 
1.6 
8.8 
10.0 

10.3 
23.0 
24.8 
12.0 

9.2 
6.8 

4.6 
8.8 
8.0 
0.8 
1.8 


5.2 

a2 

3.0 

110 
12.2 

13.0 
13.0 
14.0 
li.2 


14.6 
IL 
13. 
0.7 
10.2 


15.7 
6.0 
4.1 

1L8 

15.8 
16.8 

7.6 
10.8 
8.0 
8.0 
6. 


1.0 
1.8 
0.5 

2.5 
8.1 

4.8 
8.6 
8.5 
7.8 


145 
8 
6 

13.6 
0.8 


812. 
015. 


4.0 
2.0 
LI 
8.7 

6.0 
8.1 

18.0 
18.4 
10.0 
23.4 

01 


7  23. 


July. 


I 


18.5 
12.5 
22.8 

24.4 
18.2 

18.4 
17.6 
17.8 
14.0 

4.5 
10.8 

7.0 
14.6 
17.4 

12.7 

27. 

29.3 

8.3 

12. 

a3 

2.0 
3.1 
3.2 
0.8 
LO 


0 

o 


11.8 

li.7 

7.4 

8.0 
12.3 

11.2 
10.8 
10.4 
12.0 

13.0 
18.3 
14.5 
8.1 
10.0 

10.3 
3.1 
1.0 

1&3 

17.0 
18.8 


ao 

7.2 

a 

7.4 

lao 


2.7 

a8 

0.8 
0.8 

a6 

L4 
2.7 

a8 
ao 

ia5 
ao 

9.5 

a4 
ao 

2.0 
0.1 
0.1 
7.4 

0.8 

ai 


21.0 
20.7 
1.0 
22.8 
20.0 


819 


Angntt. 


el 


14.8 

ia7 

21.0 
25.7 

lao 

21.8 
22.7 
22.5 
2L4 

11.5 
12.2 
13.0 

la 

20.8 

23.0 
2a7 
29. 

ao 

ia& 
ao 

ao 
ao 

7.3 

a4 

1.0 


14.0 

la? 
a2 

4.8 

lao 
ao 

7.0 
7.7 

a2 

lao 

ia8 

lao 

ao 

a4 

7.0 

a2 

1.4 

la 

ia4 
lao 


! 

6 


a4 
ao 

1.8 

a7 
ai 

1.2 
L8 

a  8 

L4 
4.5 

ao 
ao 
a7 

2.0 
1.0 

ai 
ao 
ao 

Ll 
4.2 


laoiao 
aa22.6 


0.5 

ao 

7.3 


142 
20.0 
22.7 


Septsmber. 


i 


24.1 
20.6 
2a2 

2ao 

17.5 
17.0 

ia6 

144 

lao 

a3 
a4 

4.0 
11. 

ia6 


ia2 

25.4 

2ao 
lao 

17.8 

lai 

ao 
ao 

7.3 

a7 

2.0 


47 
7.6 
3.5 

a3 
a7 

ao 
a7 

11.8 

ia8 

11.4 

12.6 

U.5 

1.1 

9 


Ootobor. 


910 


as 

as 

ao 

ia5 

11.2 

ia9 
a6 

7.9 
7.5 

ao 

11.3 


1.21 

ao 
a  3 

ai 
a8 

41 

a  8 
as 
as 

as 
11.1 

146 

ao 
as 


2.3 

a 
a4 

4  61 


8 


1.2 
40 

ia5 

20.1 
ia2 
24.3 

ia7 


23.7 
22.4 
244 

las 
lao 

lao 

lao 

ia7 

a 


I 


OIL 


ia7 

49 

a 

7.8 
7.9 


Oil 


142 
21.4 

2ao 

149 


17.9 

la 


ao 
as 
ao 

L8 

ao 


a  I 
ao 
ai 

ai 

ll.S 

las 
las 
a.  8 

2 


1L7 

11.7 

.8 

a 
las 


las 

7.1 

aoi 

1L9 

las 

3 


812. 


I 


NoT6inl>6r. 


1.2 
2.0 
0.5 

as 
a2 

7.2 

as 
as 

1L2 

a 

144 
1L7 

4 

as 


813 


40 

as 
ai 

42 

as 
ai 


la  5  la  6 
a2ia2 
asiia? 


a7 
ia7 


23.0 

las 


i 


I 


22.1 
20.2 
22.5 


as 

7.8 

aa 


1 

5 


Deoember. 


140U.0 

laSiiLo 
lailiao 

7.8ia8 

a4ia8 

44ia4 


as 
ai 
ao 
ai 
a7 

as 
ia2 
lao 

141 

ia4 

13.6 

ao 
as 

3.3 
LO 

as 


ao 
a7 

7.7 
0.0 

ia4 

las 

ao 

ao 

lao 

ao 
las 

7.0 

ai 

7.3 

a7 
as 


1.4 

ao 

L2 

ao 

8.5 

ao 

1L4 

as 
ia2 

17.7 

ia2 

20.3 

lao 
lao 

ai 
asi 
ai 
ao 

a7 
ao 

lao 

142 
19.4 

2a3 

2L4 


I 


las 

17.2 
21.2 

lao 
as 

7.3 

a2 
as 
a4 

ao 
a 

40 
4.3 

a2 

ao 
las 
lao 
ia2 

17.  s 

lai 

7.0 

a7 
a7 

LO 

ao 


I 


a6 

0.3 
7.0 


I 


ao 

46 

a  2 


ia9|  7.1 
laoia? 

a?  14  0 
a6ia2 


as 

1L4 


ia4 

142 


lL7tl43 
a  020. 8 

a7iia3 

7.8ia9 
ia917.0 


ia7 

0.4 


las 
as 


7.oiai 
ai  a? 


a4 

1L4 


ai 
as 


as  14  5 
0.6'1L8 

ai<ia2 

a  0  22.0 
IL  0  20.0 


■station  closed  September  la  188a        *  Station  dosed  Deoember  31, 1885.        'Beoord  incomplete. 
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Date$  of  etoaing  of  navigation  on  the  ldke$  and  rivers  at  selects  etaOont  of  the  8ig- 


SUUoos. 


AlbMiy.  N.Y 

AlpeiiA,  Hioh 

Baltimore.  Md 

BentOD,  Fort,  Mont. 

Bismarck,  Dak 

Bafliftlo.  N.  Y 

Baford.  Fort,  Dak.. 

Cairo,  HI 

Cairo.lU 

CbattaDooir%  Tenn . 

Chicago,  Hi 

CinoiDoati.  Olilo  ... 

CieveuuMl,  Ooio 

Caster,  Fort.  Mont. 

Dayenprnis  Iowa 

Detroit,  Mich 

Dnbaqoe.  Iowa 

DalQth,  Minn 

Brie.Pa 

Bscaoalia,  Mich 


Lakes  or  rivers. 


K(>oknk,  Iowa 

La  Crosse,  Win 

Leavenworth,  KaoH 

Loaisville,  Ky 

Mackinaw  City,  Mich 

Ifarqnette,  Midi 

Bliiwankee,  Wis 

Moorhesd,  Minn  

KashviUe,  T«nn 

Ooiab%  Nebr. 

Oswego,  N.  Y 

Pittsburg,  Pa 

Poplar  River.  Mont 

Port  Hnron.  Mich 

Rochester  (Charlotte),  N.  Y. . 

Saint  Loais,  Mo i... 

Saint  Panl.  Minn 

Saint  Vincent.  Minn.  ■ 

Sandnsky,  Ohio 

Sally,  Fort,  Dak 

Toledo,  Ohio 

YankUm,  Dak    


Hudson  Biver 

LakeHnrmi 

Patapeco  Uivor 

Missonri  Biver 

do 

Lake  Brio 

Misfloari  Rivw. .. 
Mississippi  River. 

Ohio  River 

Tennessee  River.. 
Lake  Michisau  — 

Ohio  Rlvpr 

i.««Ke  Brie 

BjK  Horn  River... 
Mississfoni  River. 

Detroii.  jtivor 

Mississippi  River. 

Lake  Saperior 

Lake  Brie. 

Little  Bay  de  No- 

qaotte. 
Mississippi  River. 

do 

Missouri  River 

Ohio  Rlvor 

Mackinaw  Straits. 

Lake  Saporior 

Lake  Miohigan.... 

Red  River 

Cnmberland  River. 

Missonri  River 

I  Ako  Ontario. 

Monongaliela  Rlvor 
Missouri  River  ... 

Lake  Huron 

Lake  Ontario 


Mississippi  River. 

.-.«lo 

Red  River 

Lake  Brie 

Missonri  River  . . . 

Lake  Brie 

Missonri  River 


NAVIOATIOll  CLOSED. 


187L 


Nov.  29 
Deo.   10 

(*) 


Dim:.  27 


(») 

(»» 

(») 
Doc.  21 
Doc.    II 


Dec.     r» 

(') 
Nov.  II 
Vi-c.     « 


1872. 


Dos.   10 
Dec.   n 

(«> 


I>oc.    II 
Dec.  J  ft 


1873. 


Nov.  26 
Dec.     5 


Deo.     5 
Nov.  28 


(«) 
<^) 

<»> 
Deo,  22 
Dim-.    14 


Nov.  29 

(') 
Nov.  18 
Nov.  24 


Dec.     C 

Dec.     4 
Nov.  2-.! 

(») 

(^ 


Nov.  30 

Dim-.     4 
I  Nov.  22 
(^) 
("I 


Nov.  22 
C) 


(*) 


Doc.     2 

(») 

Novl  30 

(») 
Nov.  29 

Nov.  20 
Nov.  13 
Dec     7 


Dec.     4 


Nov.  25 
C) 


(') 


D.r.     i; 
(*) 


Nov.  23 

C) 
Nov.  2!l 

Nov.  J  2 
Oct.  28 
Nov.  30 


Nov.  29 


(«) 
(») 

Dec  13 

<•) 
Dec   12 


Dec  28 

(«) 
Nov.  19 

Nov.  25 
Dec  15 
Nov.  24 

Nov.  27 
(») 
(«) 


1874. 


Dec   15 

Dec     8 

(») 


Nov.  17 
Dec     5 


Dec     1 

(«) 

(•) 

Dec     1 

rsn.11,*75 

Dec  lo 


Nov.  22 
(») 


(») 


I>oc.     I 
<*) 


Nov.  10 
(*) 

J;ui.l4,74 

N.ir.  15 
Nov.  7 
Nov.  29 


Dih;.     5 


Nov.  30 
Dec  17 
Nov.  21 
Dec  9 
Dec  15 
Nov.  38 

Jsn.     5 

Nov.  20 

Jan  5.75 

(») 


Nov.  21 


Nov.  22 
Dec     4 


Dec  20 
Dec  17 

Dec  80 

Nov.  18 
Oct  17 
Dec  12 


Dec     9 
Not.  26 


1875. 


Dec     1 
Dec  14 


Nov.  19 
Dec  11 


Jan.     8 
Feb.  15 

a 

Dec  16 


Nov.  23 

KoT.  19 
Dee.  2 
Dec  15 
Dec   11 


Nov. 

27 

Nov. 

22 

Feb.4,*76 

Jan. 

12 

Nov. 

•  •  •  • 

24 

0 

(*) 

Nov. 

23 

Dec 

3 

0 

Dec   11 
Dec     3 

Nov.  17 

Hot.    4 

Jaa.18,76 


Dec   10 
Not.  21 


I 


>  Date  for  Pembina*  Dak.,  prior  to  September,  1880. 
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APPENDIX54. 

nai  StrvicCf  United  States  Army^  for  tlie  years  specified  (1871  to  1885,  both  induHve), 


HAVIGITION  CLOBBD. 


1876. 

1877. 

1 

1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

188& 

Dec     10 
Dec       9 

Dec  29. 
Jan.  5/78 

Dec  21 

Dec     7 
0 

Dec  21 
Dec   12 

0 

Nov.  25 

Dec   12 

(») 

Jan.  5/82 
Jan.  1/82 

Dec     4 
Dec   10 

<•) 
Jan.   25 
Nov.  11 
Dec     1 
Nov.    C 
Dec     9 

(*) 

Dec     7 

Dec  11 
Nov.  12 
Nov.  22 

(») 
Nov.  21 
Dec     4 
Dec     8 
Dec   10 

Dec     4 

Dec     8 
Jan.  0/83 

Jan.  14/83 
Nov.  27 

(•) 
Nov.  11 

D^'    1 
Deo.    5 

(») 

(»> 
Dec  10 
Doc     8 

Dec     7 

Oct    19 
Nov.  11 
Doc.     8 

Doc   16 
Dec.   19 

D(-c   22 
Nov.  15 
Dec     7 
Nov.    8 
Dec  20 

C) 

C) 
Doc   15 

Dec  20 
Dec     8 
Dec     2 
Dec     9 
Nov.  2:j 
Deo.     4 
Dec  15 
Doc   15 

Dec   n 
Dec   18 
Dec   31 

C) 
Dec  22 
Nov.  28 

(») 
Nov.  17 

Dec  20 
Dec   11 

Jan.  5,  '84 
Dec   12 

Dec  19 

Nov.    0 
Nov.  11 
Dec  15 

Dec  10 
Dec  17 

^> 
(') 

Dec   14 

Dec.     6 

Nov.    8 

Dec.   18 

(«) 

(«) 
Dec  25 
Dec  15 
Dec  17 
Nov.  22 
Dec   10 
Nov.  21 
Dec     I 
Doc  IS 
Dec  18 

Dec  12 
Nov.  24 
Dc>c  18 

(») 
Jan.  3/85 

Dec     5 

<«) 
Nov.  19 

,    <*> 
Dec   17 

Dec  It 

(*) 

(*) 
Nov.  13 

Dec  21 

Dec  10 

Nov.  12 
Nov.  22 
Dec  15 
Dec  10 
Dec  15 
Deo.  U 

Deo.     8 
Jan.8,*80 

(«) 

(») 
Dec      C 
Dec    25 
Nov.     9 

Nov.     15 
De<;.     17 

Nov.  29 
Dec  13 

Dec    16 
Doc     7 

Nov.  27 
Dec   14 
Nov.    8 
Dec.   18 

(») 

(') 
Dec   16 

(*) 
Dec   24 

Nov.  1*8 
Dec     8 
Nov.  12 
Doc   27 
Dec  29 

(«) 
Nov.  30 
Dec   29 
Dec   13 
Nov.  17 
Nov.  22 

Nov.  16 
Nov.  30 
Dec   15 
Dec  19 

Nov.  18 
Nov.  19 
l>ec     6 
Dec   28 

Nov.  17 
Dec  30 
Nov.    9 

(«) 

C) 

Nov.  17 

Dec  13 

(») 
Dec  29 
Dec     7 
Nov.  24 
Dec  27 
Dec   15 
Jan.  1/82 

Dec  26 
Dec  31 
Dec.  30 

(«) 

Dec     31 
Dec     31 

(«) 
Dec       1 
D»»c     18 
Doc     11 

0) 

(') 

(') 

Dec     5 

Dec   12 

Dec   2.1 

Dec   25 

(') 

(') 
Dec  25 
Doc   15 

Dec      7 
Dec      9 

(») 

Doc    26 

Jon  14/86 

Dec    28 

Dec    10 

Dec.       1 

(^ 
Nov.    26 

Dec       4 

Dec     10 

Dec.       8 

Nov.    23 
Nov.    30 
!).«•.     31 
Die       9 

Nov.  30 

Dec  23 
Dec     7 
Dec   15 
Jan.  5/78 

Dec   10 
Dec.     2 
Jan.  4/78 



Dec    18 

(') 
Nov.  12 
Nov.  14 
l>ec   15 
Doc   15 

Dec   20 
l>ec   11 
Dec    IH 
Doc   20 

Dec    14 

(») 
Nov.  23 

Nov.  29 

Dec   15 

Jan.  5/80 

Dec   10 
Dec.   12 
Dec   14 

Deo.      5 
Dec    12 
Nov.    18 
Nov.   29 
Dec    10 
Dec      8 

Dec      6 
Doc      7 

Jan.  7/86 
Feb.    18 

Jan.  6.*86 

Nov.     26 

Nov.  28 

Nov.  26 

Nov.  23 

Nov.  29 
(*) 

Dec  28 

De«i.     6 

(*) 

Nov.  23 

(«) 
Nov.  15 

Jan.  2/82 
Dec   11 

0 

Dec      2 

(*) 
Nov.   25 

Nov.    24 
D«M^       2 

Jan.      1 
.Tan.  4/78 
Dec     C 
(») 

n 

Dec    18 
Dec.     8 

Doc.   10 
Dec     I 

Dec      9 
Dec.    16 
<») 

D«c     16 
Dec       1 

Dec       2 

Nov.     19 
Oct.      10 
D«c       9 

Dec     9 
Dec.  21 

n 

Nov.  27 
Doe,     1 
Deo.  27 

D.^c   15 
Dtic.     1 

Dec   17 

Deo.     1 
Oct    30 
Dec  24 

Doc    14 
Dec     3 

Dec   18 

Oct    25 
Nov.    2 
Dec  13 

Dec.   10 
Dec   19 

Nov.  18 

Nov.  10 
Nov.  12 
Nov.  19 

Nov.  21 
Dec.     5 

(') 

Nov.  18 
Nov.  13 
Jan.  1/82 

Dec.    16 
Dec    15 
5Dec    10 
>Jan  0.'8« 
Nov.    16 
Nov.    13 
Dec      7 
Dec     8 

Dec.       5 
Nov.     15 

Dec   10 
DiC  24 

Dec   18 
D«c   14 

Dec.  15 
Dec.     3 

Dec     1 
Nov.  17 

Dec.  27 
Nov.  18 

Doc 
Doc 

10 
2 

Dec  18 
Doc  10 

Dec      7 
Dec     8 

*  Navigation  aninterrapted. 


*  No  reliable  reoord. 
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APPEN  DIX   55. 

Dates  9/  opening  of  navigation  on  the  lakes  and  riverSf  at  selected  stations  of  the 


StatioDB. 


Albany,  N.Y 

Alpena,  Mich. 

Baltimore,  Hd 

Benton,  Fort,  Mont. 

Bismarok,  Dak 

Bnffalo.NY 

Bnford.  Fort.  Dak  . 
Cairo,  III 


Cairn.  Ill 

Chattanooga,  Tenn 

Chicago,  111 

Cincinnati,  Ohio  . . . 
Cleveland,  Ohio  — 
Custor,  For^  Mont 
Davenport,  Iowa  .. 


Detroit,  Mich... 
Dubuque,  Iowa. 


Dnlnth.  Minn  . . 

Erie,  Pa 

Escanaba,  Mich 

Keokuk,  Iowa. . 


La  Crosse,  Wis 

Leavenworth,  Kann  . . 

Lonisville,  Ky 

Mackinaw  City,  Mich 


Marquette,  Mich . . 
Milwaukee.  Mich. 
Moorboad,  Minn . . 
Nashville,  Tenn  . . 


Omaha,  Kebr  . 
Oswego,  N.Y. 
PittsDurg,  Pa 


Poplar  River,  Mont 

Port  Huron,  Mich 

Rochester  (Charlotte), N.  Y 
Saint  Louis,  Mo 


Saint  Paul.  Minn 

Haint  YinccDt,  Minn.' 

Sandusky,  Oliin 

Hull V,  Fort,  Dak 

Toledo.  Ohio 

Yankton,  Dak 


Lakes  or  rivers. 


Hudson  River . 
Lake  Huron  . . . 
Patapsco  River 
Missouri  Kiver 

...do 

Lake  Erie 

Missouri  River 
Mississippi 

River. 

Ohio  River 

Tennessee  River 
Lake  Michigan. 

Ohio  River 

LakeEiio 

Big  Horn  River. 
Mississippi 

River. 
Detroit  River. . . 
Mississippi 

River.     . 
Lake  Superior.. 

LaknEiie 

Little    Bay   de 
Noquette. 
Mississippi 

River. 

...do 

Missouri  River . 

Ohio  River 

Macki  naw 

Straits. 
Lake  Superior.. 
Lake  Michigan . 

Red  River 

Cumberland 

River. 
Missouri  River . 
Lake  Ontario  ... 
Monongahela 

liiver. 
Missouri  River . 

Lake  Huron 

Lake  Ontario  . . 
M  ississippi 

River. 

-do 

Red  River 

Lake  Erie 

Missouri  River . 

Lake  Erie 

Missouri  River . 


KAVIGATIOir  OPBXED. 


1871. 


Mar.  13 

Mar.  17 

(*) 


Apr.    8 
Apr.    1 


(*) 

(») 

(') 

Apr.    3 

(») 
Mai.  10 


Feb.  25 

Mar.    8 
Mar.  13 

May    4 


Apr.  11 

(») 

Mar.  13 

(') 

(') 
Apr.    2 

May    0 


(*) 


Apr.    4 
(*) 


Mar.  IG 

(') 
Jan.  13 

Apr.  10 
Apr.  16 
Apr.    1 


Mar.  16 


1872. 


Apr.    8 
Apr.  17 


Apr.  15 
May    5 


(') 

(») 

(') 
Apr.  28 
Feb.  20 
Mar.  10 


Mar.  23 

Apr.    4 
Apr.    3 

May  14 


Apr.  28 

Mar.  14 

Apr.    8 
Feb.  20 

(') 
Apr.  28 

Mav  13 


(') 


Apr.  13 


Apr.  12 

Feb.  24 

Apr.  23 
Apr.  20 
Apr.    1 


Apr.    0 


1873. 


Apr.  14 
Apr.  30 


Mar.  17 
Apr.  29 


(«) 

(«) 

O 
May    1 
Feb.    4 
Mar.  U 


Mar.  15 

Apr.  7 
Apr.    1 

May  24 
Apr.  17 
May    1 

Mar.  10 

Mar.  19 

(') 

(») 
May    1 

Mav  21 


n 


Apr.    7 


Apr.  14 

(») 
Feb.  10 

Apr.  17 
Apr.  25 
^lar.  18 


Mar.  28 


1874. 


Mar.  21, 
Mar.  20 


Apr.  13 
Apr.  18 


Dec.  31 

(«) 
Apr.  29 

(«) 
Mar.  18 


Mar.  10 

Mar.  24 
Mar.  25 

May  4 
Apr.  4 
Apr.  30 

Mar.  28 

Mar.  28 
Feb.    1 

(•) 
Apr.  29 

May  13 


(») 


Apr.   2 


Mar.  23 
Mar.  23 
Jan.  21 

Apr.  23 
Apr.  19 
Mar.   7 


Mar.  19 


1875. 


Apr.    8 
Apr.  19 


Apr.  17 


Api 
Mai 


ay  12 
Feb,' 24 


Feb.  22 

C) 
Apr.  28 
Feb.  24 
Apr.   1 


Apr.   2 

Mar.  29 
Apr.   5 

May  15 

Apr.  15 
May    4 

Deo.  22 

Apr.   7 

ma,u 

Jan.  30 
Apr.  28 

May  20 


Mar.  80 
Apr.  29 


Apr.  10 
Apr.  19 
Mar.   1 

Apr.  25 
Apr.  21 
Apr.   1 


Apr.  18 
Apr.   8 


187& 


Apr.    1 
Apr.  19 


Mar.  25 
May  10 


(») 
Apr.  28 

n 

Apr.   4 


Mar.   7 

Apr.  5 
Mar.  14 

May  9 
Apr.  12 
May    6 

C) 

Apr.  7 
Feb.    8 

.   <*> 
Apr.  28 

Mav  12 


Apr.    3 
Apr.    6 


Apr.    6 

Apr.    8 

(•) 

Apr.  22 
Apr.  22 
Mar.  10 


Apr. 
Apr. 


3 
6 


>  Data  for  Pembina,  Dak.,  prior  to  September,  1880. 

*  Navigation  nointerruptea. 

*  No  rmii^ble  record. 
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APPENDIX    5  5. 

Signal  Service,  United  States  Army^  for  Urn  ytarn  specified  (1871  to  Ibtio,  both  tiic/iMm)* 


KAVIOATIOK  OPBMBD. 


1877. 

1878. 

1879. 

188a 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

Mar.  26 
Apr.  21 

Mar.    7 
Mar.  10 

Mar.  29 
Apr.    5 

Mar.    1 
Mar.    6 

Mar.  16 
Apr.  29 

Mar.    5 
Mar.    6 

(*) 
Mar.  15 
Apr.    5 
Mar.  26 
Apr.  ;7 

(') 

Mar.  31 
Apr.  19 

Mar.  15 
A]>r.  10 
Apr.  25 
Apr.  13 
Feb.   13 

Mar.  26 
Apr.  11 

(«) 
Feb.  24 
Mar.  29 
Apr.  22 
Apr.  20 
Feb.     4 

Apr. 
Apr. 

(») 
Fob. 
Apr. 
May 
Apr. 
Fob. 

8 
26 

28 

4 

2 

28 

4 

Mar.  27 
Apr.  15 

(*) 
Feb.   11 

Mar.  30 
Apr.  20 

Mar.  10 
Mar.^10 

Mar.  20 
Apr.  24 
Apr.  19 
Jan.  30 

Mar.  30 
Mar.  10 
Apr.  25 
Jan.     3 

Mar.  20 
May    1 
Apr.  16 
Feb.  25 

Apr.    8 
Apr.  15 
May     5 

Fib.     4 

(») 

Feb.  17 

Jan.   20 

<»1 
Apr.  20 
.l;iu.   12 
Apr.   10 

Mar.  14 

(*) 
Mar.  20 

Jan.   20 

(») 
Apr.  23 

Jan.   16 

Apr.    2 

Marl*  16 ' 

(») 

(«) 

Apr.    5 

(•) 
Mar.    9 

(») 
Mar.    6 

Jan.   19 

May     4 
Jan.   13 
Mar.  24 

(») 
Apr.  16 

C) 

Apr.    5 

(•) 
Mar.  U 
Mar.  20 
Mar.  10 

(*) 
Apr.  28 

Apr.    7 
Mar.  15 
Mar.  27 

(») 
Apr.  28 

(*) 
Mar.  27 
Mar.  10 
Mar.  24 

(•') 
May 
Mar. 
Apr. 
Mar. 
Mar. 

6 

6 

17 

12 

31 

Jan.   19 

(*) 
Mar.  20 
Feb.   11 
Mar.  25 
Fob.  28 

Mar.  30 

Mar.    0 

Mur.  22 

Apr.  10 
Full.   25 

Mar.  10 

Mar.  22 

Mar.    9 
Mar.    5 

Apr.  12 

Mar.  13 
Mar.    2 

Apr.    7 
Mar.  29 

Mar.  27 
Apr.    1 

Apr. 
Apr. 

5 
5 

Mar.  15 

Mar.  27 

• 

Apr.  'JO 
Apr.  22 
Apr.  21 

Apr.  12 
Apr.     1 
Mar.  16 

Apr.  28 
Apr.    1 
Apr.  25 

May     1 
Mar.  20 
Apr.  12 

May     0 
Apr.  27 
May    3 

Apr.  23 
Apr.    4 
Apr.    7 

May    2 
Apr.  25 
Apr.  24 

May     1 
Apr.  10 
Apr.  15 

Apr. 
Apr. 
May 

27 

HO 

5 

May     4 

Apr.  13 
Apr.  24 

Mar.  26 

Mar.    8 

Mar.  15 

Jan.     8 

Mar.  30 

Jan.  12 

Mar.    5 

Mar.  24 

Mar. 

20 

Mar.  16 

Mar.  27 
Fob.     0 
Jan.   17 
x\pr.  20 

Fob.  22 
Jan.     2 

<») 
Mar.  14 

Mar.  26 
Feb.  10 
Jan.  22 
Apr.  23 

Mar.    7 
Jan.     6 

(») 
Apr.    5 

Apr.    9 
Mar.  14 
Jan.   23 
May    4 

Mar.    4 
Jan.  21 

(') 
Apr.    5 

Apr.    C 
Feb.  25 

(») 
Apr.  25 

Mar.  20 
Fob.  25 

(') 
Apr.  24 

Apr. 
Mar. 
Mar. 
May 

1 

10 

1 

1 

Mar.  28 
Feb.  2U 

(') 
Apr.  21 

May    5 

Apr.  18 

May    8 

May    4 

May  11 

C) 
Apr.  23 

Apr.  25 

(«) 
Apr.  14 

May     5 
Apr.  10 

Apr.  30 

C) 
Apr.  19 

May 

(») 
Apr. 

11 
24 

Apr.  28 

(') 
Apr.  12 

(*) 

Jan.     7 

O 

(•) 

(*) 

Mar.    2 
Apr.  19 

Fob.  19 
Mnr.    0 

Mar.    9 
Apr.    0 

Apr.    5 

Mar.  21 

C) 

Apr.  13 
Apr.  15 

Mar.  10 
Mar.  21 

Mar.    9 
Apr.    5 

Apr.     5 
Apr.    5 

Apr. 
May 

14 
6 

Mar.  17 
Apr.     1 

Apr.  27 
Mar.    7 
Mar.  30 

C) 

Apr.  10 
Apr.  17 
Mar.    1 

May    3 
Apr.  18 
Apr.    9 
Jan.   30 

Apr.  20 
Apr.  21 
Mar.  15 

Apr.  29 
Apr.    8 
Apr.    4 
Feb.     5 
Dec.  29 
Apr.  16 
Apr.  19 
Mar.  18 
Mar.  26 
Mar.  20 
Mar.  22 

Apr. 
Apr. 
Apr. 
Dec 

Apr. 
Apr. 
Apr. 
Mar. 
Apr. 
Mur. 

31 
23 
24 
24 

21 
21 

1 
18 

1 
14 

May    7 
Mar.  2H 
Apr.    4 
Fob.  17 

Apr.  17 
Apr.  15 
Mar.  31 
Mar.  23 

Apr.  23 
Apr.    5 
Feb.     0 

Apr.  17 
Apr.  23 
Apr.    2 

Mar.  24 

Apr,    4 

(») 

Apr.  20 
Mar.  18 
Mar.    6 

Apr.    3 
Apr.    7 
Jan.  31 

Apr.  21 
Apr.  12 
Mar.  24 

Mar.  22 
Mar.  24 
Jan.     1 

Apr.  14 
Apr.  24 
Mar.    8 

Apr.  27 
Mar.  26 
Feb.  15 

Apr.  15 
Apr.  25 
Mar.  19 

Apr.  17 
Feb.  22 

Mar.  18 
Feb.  10 

Apr.    7 
Mar.  23 

Mar.    3 
Feb.  24 

Apr.    7 
Apr.  24 

Feb.  25 
Mar.  17 

Apr.    9 
Mar.  13 

Mar.  23 
Mar.  18 

'  Data  for  Ponibino,  Dak.,  prior  to  September,  1880. 
»  Navigation  imiutorrupteu. 
•  No  rt^liAhlt'  re<',onl. 


Page. 

Abbe,C.,Prof , 20 

Abilene.  Texas,  yearly  sammary ;324,32S 

Aooounts  settled 186 

Agencies,  Signal  Service 19 

Agencies,  Signal  Service,  report  of  sergeant  in  charge  of 217 

Albany,  New  York,  yearly  sammary 324,325 

Alpena„  Michigan,  yearly  sammary 324,325 

Anemometer,  description  of,  and  how  read 292,293 

Anemometers  and  supports.. 219 

Aneroid  barometer 289 

Apache,  Fort,  Arizona,  yearly  summary 326,327 

Appendices,  list  of 29 

Appropriation  for  1886,  condition  of,  at  end  of  fiscal  year 188 

Arctic  geography,  examination  of  accuracy  of 208 

Arctic  work,  honors  received  by  Lieutenant  Greely  and  Sergeant  Brainard 

for 22 

Assinaboine, Fort,  Montana,  yearly  sammary 326,327 

Atlanta,  Georgia,  yearly  sammary 326,327 

Atlantic  City,  New  Jersey,  yearly  summary 326, 327 

Angnsta,  Georgia,  yearly  summary 328^329 

Aaroras,  how  observed 297 

Balloon  observations ^ 209 

Baltimore,  Maryland,  monthly  and  yearly  sammary 328,329 

Bamegat  City,  New  Jersey,  monthly  and  yearly  summary 328, 329 

Barometer 218,282,283,286 

For  ledooing  observations  of,  to  sea-level,  table 314 

Howplacedand  observed 2-3 

Propermethod  of  recording  readings 300 


of 212 

Bench  marks  for  river  observation 158-168 

Bennett,  Fort,  Dakota,  monthly  and  yearly  summary 328, 329 

Benton,  Fort,  Montana,  monthly  and  yearly  summary 330, 331 

Bibliography 210 

BidweU,  Fort  Califomia,  monthly  and  yearly  summary 330, 331 

Bismarck,  Dakota,  monthly  and  yearly  summary 330, 331 

Block  Island,  Rhcde  Island,  monthly  and  yearly  summary 330, 331 

Bourd,  indications 61 

Boards  of  Trade -.  21 

Bois^  City,  Idaho,  monthly  and  yearly  sammary 332,333 

Boston,  Massachusetts,  monthly  and  yearly  sammary 332,333 

Bridger,  Fort,  Wyonung,  monthly  and  yearly  summary 332, 33:i 

Brownsville,  Texas,  monthly  and  yearly  sammary 332,333 

Buffalo,  New  York,  monthly  and  yearly  sammary 334,335 

Baford,Fort,  Dakota,  monthly  and  yearly  summary 334,335 

Brainard,  D.  L.,  Sergeant 22 

Bulletin,  Monthly  Special 51 

Balletin,  Special 50 

Cairo,  Illinois,  meteorological  sammary 334,335 

Canal  legions,  freezing  temperature  in 59 

Canby,  Fort,  Washin^n  Territory,  meteorological  summary 334, 335 

Cape  Henry,  Virginia,  meteorological  summary 336,337 
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494  INDEX. 

Cape  May, New  Jersey ,  meteorological  summary 336,337 

Cape  Meudocino,  California,  meteorological  summary 336, 337 

Cedar  Keys,  Florida,  meteorological  summary 336,337 

Charleston ,  South  Carolina; meteorological  summary I....  338, 339 

Charlotte,  North  Carolina,  meteorological  summary 338, 339 

Charts,  Weather,  description  and  manner  of  preparation  of 42-46, 64, 65 

Chattanooga, Tennessee, meteorolocioal summary 33Q.339 

Cheyenne,  Wyoming, meteorological  summary 338,339 

Chicago,  Illinois,  meteorological  summary 340,341 

Cbincotea^ne,  Virginia,  meteorological  summary 340, 341 

Ciuci nnati ,  Ohio,  meteorological  summary 340, 341 

Cleveland,  Ohio,  meteorological  summary 340,341 

Climate,  general  phenomena  of 299 

Clouds ., 294,295 

CloudSfproper  method  of  recording J...  300 

Cloudiness,  average,  at  the  stations  of  the  Signal  Service 479 

Code,  Signal,  New 6,31 

Cold-wave  signals 12,59,60 

List  of  stations  displaying 128 

List  of  cities  at  which  displayed 1529,130 

Percentage  of  verification  of 13 

Report  on 124-130 

Columbus,  Ohio, meteorological  summary 342,343 

Committees,  meteorologicaJ,  list  of 176,177 

Committee  on  Expenditures  in  the  War  Department,  report  of 190, 191 

Communications  sent  and  received  at  Signal  Office  during  year 172, 173 

CoDcho,  Fort,  Texas,  meteorolo^cal  summary 342,343 

Concordia, Kansas, meteorological  summary 342,343 

CoronsD 295 

Correction  of  barometric  observations... 288 

Correspondence  and  Records  Division,  report  of  officer  in  charge 171 

Cost,  average,  of  maintaining  stations  of  observat  ion 187 

Cotton  interests,  reports  for  the  benefit  of 15 

Cotton  region  observations,  report  of  officer  in  charge 147, 149 

Cotton  region  stations  established  during  the  year 148 

Cotton  region  station8,list  of  inspeoted... 147,148 

Custer,  Fort,  Montana,  meteorological  summary 342,343 

Danger  line  of  rivers 158-168 

Data,  meteorological,  purposes  for  which  furnished 175 

Davenport,  Iowa,  meteorological  summary 344,345 

Davis,  Fort,  Texas,  meteorological  summary 344,345 

Dayton,  Washington  Territory,  meteorological  summary 344, 345 

Dead  wood.  Dakota,  meteorological  summary 344,345 

Delaware  Breakwater,  meteorological  summary 346, 347 

Den ver,  Colorado,  meteorological  summary 346,347 

Des  Moines,  Iowa,  meteorological  summary 346,347 

Detroit,  Michigan,  meteorological  summary 346,347 
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Distnbution  of  weather  forecasts  on  the  Pacific  coast,  table  of 141 
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Dubuque,  Iowa,  meteorological  summary 348,349 
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Examining  officer,  report  of 199 

Expenses  of  branch  Signal  Office  at  San  Francisco 143 
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Inspected,  list  of  stations 174.175 

Instruction  of  officers  and  men : 
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Mackinaw  City,  Michigan,  meteorological  summary 370, 371 

Macon,  Fort,  North  Carolina,  meteorological  summary 370, 371 

Maginnis,  Fort,  Montana,  meteorological  summary 370, 371 

Maps,  number  printed 202 

Maxfield,  J.E.,Lieut 31 
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Telegraph  Divisipn,  reportof  the  officer  in  charge 180-185 
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And  the  moon 270,271 
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Form  for  reporting 261 

Observation  of 75,76,77,114,296 
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Report  on 260,272 
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Tornadoes 56,296 

Tornado  Division,  r     jrt  of  officer  in  oharge 205,207 
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Statement  of  work  done  in  division 206 
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Vanes,  wind 219,291 
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Table  1 251 

Table  II ^ 253 
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.    Rules  for  the 61,62,63 
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Velocity,  how  measured 292 
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Direction,  proper  method  of  recording 300 
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